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THE BASIC MECHANISMS OF STATIC ELECTRIFICATION 


By Professor LEONARD B. LOEB 
DEPARTMENT OF PHY SICS, UNIVERSITY OF CALIFORNIA 


THE term “static electrification,” as here used, cov- 
ers all processes for producing segregation of positive 
and negative electrical charges by mechanical actions 
which operate by contact or impact between solid sur- 
faces, between solid and liquid surfaces, or in the 
rupture of solid or liquid surfaces by gases. These 
involve such phenomena as frictional electrification, 
spray electrification, electrification in dust storms, 
ete. A review of these phenomena in general shows 
a most unsatisfactory array of discordant, often non- 
reproducible and confusing results, whose theoretical 
interpretation in some eases is quite 4-5 


1H. F. Richards, Phys. Rev., 22: 122, 1923; and 16: 
290, 1920. 

2 Cardani, N. Cimento, 23: 199, 1922; Jones, Phil. Mag., 
29: 272, 1915; Owen, Phil. Mag., 17: 457, 1909; E. 
Perucea, N. Cimento, 22: 56, 1921. 
1s Coehn, Ann. de Phys., 30: 777, 1909, and 43: 1048, 

14, 

*Ulrey, Phys. Rev., 12: 47, 1918. 

5P,. E. Shaw and C. 8. Jex, Proc. Roy. Soc. London, 


It is believed that in a considerable measure this 
situation results from the fact that many investiga- 
tors are not alert to the possibility that in any one 
aspect of their studies not one but perhaps two or 
more of the various basie mechanisms may have been 
active. Such complications make theoretical inter- 
pretation in terms of any single proposed mechanism 
most difficult. In order to clarify the situation it is 
proposed to list the known mechanisms and briefly to 
discuss them. The basic mechanisms active are: 


(1) Electrolytic effects, caused by distribution of elec- 
trolytic ions in solutions of liquids of high dielectric eon- 
stants between the solutions and metals or solids, on con- 
tact, followed by mechanical separation. Since diffusion 
of ions across interfaces build up considerable potentials, 


A118: 97, 1928; A. Fleming, Proc. Roy. Soc. London, 53: 
51, 1941; R. Schuurman, Proc. Phys. Soc. London, 53: 
547, 1941; F. Boning, Zeits. f. Tech. Physik, 8: 385, 
1927; H. Israel, Zeits. f. Tech. Physik, 9: 289, 1928. 
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heavy electrification may oceur. These effects are well 
known but may appear in unusual connections. 

(2) Contact or Volta electrification between clean, dry 
metallic surfaces or surfaces of metallic conductors and 
of semi-conductors. These phenomena are well known in 
the theory of the metallic state and involve movements of 
free electrons across metallic potential barriers as a result 
of differences in the work function of the metal surfaces. 

(3) Spray electrification, produced by the disruption 
of surface films of liquids and solutions by mechanical 
forces such as the atomizing and bubbling of liquids and 
perhaps the shattering of liquid jets of high velocity by 
solid surfaces. 

(4) Frictional or tribo electrification, as a result of im- 
pacts or contact and subsequent separation between dry 
non-metallic solid surfaces, This phenomenon is connected 
with the theory of the solid state and probably depends 
on transfer of ions, not electrons, between lattices of 
solids. It may involve polarization by pressure and me- 
chanical rupture of polarized units by mechanical forces.1 

(5) Effects by which ions and electrons, created by 
electrical phenomena in gases or in flames, are segregated 
and separated by mechanical forces, with or without the 
presence of electrical fields, produced by mass motions of 
gases or solids. Examples of these phenomena in proc- 
esses such as the electrical segregations in flames in ex- 
haust gases from flues, and in the Van de Graaf static 
generator are well known. 


(1) The Electrolytic Mechanisms. One of the 
original theories of contact electrification between 
solids assumed that all such action was electrolytic in 
nature and involved thin aqueous films on surfaces. 
However, studies of phenomena with really dry sur- 
faces indicated that contact electrification was more 
complex and that mechanisms (2) and (4) both pro- 
duced statie electrification which were not electrolytic. 
That any liquid of high dielectric constant will engage 
in exchange of ions in contact with metals and solid 
surfaces is, however, well known, and where contact 
electrification involves the possibility of such ex- 
changes the phenomenon must be analyzed, consider- 
ing such possibility. It is necessary, therefore, to 
consider the role of mechanism (1) in all phenomena 
involving contact between such liquids and surfaces, 
flow of such liquids over surfaces* and in impact of 
liquids against surfaces resulting in electrified sprays.® 
Consideration of such actions indicates the need of 
much more work. It may clarify some of the follow- 
ing obscure phenomena. The writer in some unpub- 
lished work observed electrification of an insulated 
section of copper tube when kerosene, an inert hydro- 
earbon mixture, was allowed to flow through it. It 
was found that when this kerosene was clean and 
dry there was no charging. Again §. Chapman’ 


6P. Lenard, Wied. Ann., 46: 584, 1892, and Ann. der 
Phys., 47: 413, 1915; Busse, Ann. der Phys., 76: 493, 
1925. 

7§. Chapman, Physics, 5: 150, 1934. 
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studied the charges of droplets of atomized liquig, 
by means of the Millikan oil drop method. He 9}. 
served that drops with radii of 10-° to 10-* em in 
atomized dielectric liquids were highly charged, jy 
some cases with as many as 600 electrons. Droplets 
of both signs of charge increased roughly in a linear 
fashion with drop radius and increased further wit) 
dielectric constant of the liquid. These charges were 
supposed to result from spray electrification, mecha. 
nism (3). Later careful review of the data on spray 
electrification indicated that such a mechanism could 
not be expected to lead to droplets with more than 4 
few electrons of charge. Hence some other mecha. 
nisms must have been active. Electrolytic action is a 
possible factor, although how it leads to both signs 
of charge is a problem, unless the sprayed liquids 
came in contact with two different surfaces. It js 
clear, however, that highly charged particles of this 
magnitude could be achieved in such actions, since 
ion concentrations in solution and segregations at sur- 
faces are very high. Again Lenard®® in his work 
on spray electrification reported that by far the great- 
est charge separation with its spray having of the 
order of 90 per cent. negative carriers came from the 
shattering of liquid jets by metals. This, together 
with reputed observations on the charging of airplane 
structures under impact of water drops, where very 
heavy charges were observed which changed in magni- 
tude and sign with the surface coating, again points 
to other phenomena than mechanism (3). Similarly 
the dangerous static charges in handling of gasoline 
by pouring between metal containers and filtering it 
through chamois skin and metals should be studied 
with mechanism (1) in mind. It is suspected that 
an electrolytic mechanism, (1), may be playing an 
important role in electrification in Lenard’s and in 
the airplane observations where drops are shattered 
by impact against solids. 

(2) The Contact Potential Mechanism. The con- 
tact potential phenomenon has been quite completely 
investigated, both theoretically and experimentally, 
on clean, outgassed metal surfaces. In general, the 
metal with the higher work function W, will become 
positive to that with lower work function W,, so 
that on separation Llectrons have 
migrated from metal A to metal B in this process. 
This phenomenon is thus electronic and ‘clearly de- 
fined. It presents no difficulties except for the effect 
of impurities and absorbed gas films on the surfaces, 
which change the work function. Since even at 10° 
mm pressure monomolecular gas films can form in 
a few minutes, and since gas films may be of different 


sorts in the same gas, in different pressure regions, 


88. Chapman, Phys. Rev., 52: 184, 1937, and Phys. 
Rev., 54: 520 and 528, 1938. 
9 Biihl, Kolloid Zeits., 59: 436, 1932. 
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| as Langmuir?” has shown, reproducible results require 


that great care be used. The electrical exchanges 
in contacts between semi-conductors, such as CuO, 
and metal, are more complicated owing to the com- 
plicated electronic level structures in such substances. 
However, in all cases it is the electron which moves 
across the boundary and causes charging. The effect 
observed with semi-conductors may be modified by 
temperature, illumination by light, impurities, ete. 
In view of the familiarity of these phenomena there 
has been a tendency to ascribe all solid to solid elec- 
trifieation to electron transfer.t This in the past 
has confused the picture. Recent work by Debeau! 
has shown that the phenomena in the case of all but 
materials possessing free or quasi free electrons is 
more likely an ionic exchange—even if a metal is 
one of the solids. 

(3) The Spray Electrification Mechanism. Spray 
electrification, or “Wasserfall Electrizitat,” as P. 
Lenard,® ® its earliest investigator, termed it, is a 
phenomenon which depends on the action of surface 
forces in dielectric liquids in increasing the concen- 
tration of electrons or perhaps of negative ions in the 
outer surface layers. It appears as if perhaps in 
10* or 105 molecules in the surface of pure water 
there is one extra electronic charge.***® Thus an 
electrical double layer exists in these liquids, with 
the outside negative and the inside positive, which in 
water is about 2x 10-* em thick. The physical basis 
for such layers has not been formulated as yet. If 
the liquid surface is disrupted by atomizing or bub- 
bling, then the finer droplets emerge with a prepon- 
derance of negative charges. Larger drops are neu- 
tral, or positive and negative in equal amounts. 
Subsequent evaporation or condensation may alter 
the size of such charged droplets. S. Chapman has 
observed several groups of ions of both signs, of 
different mobilities of a wide range of values in the 
bubbling and spraying of water, and has tentatively 
suggested the nature of the various ion groups.® Dis- 
solved salts and other substances alter the effect in 
pure water, generally reducing the magnitude of the 
charges and the proportion of faster ions and equal- 
izing the number of slower positive and negative 
ions.*®9 Eleetrolytic ions enter the double layer and 
alter it. Aleohol and other liquids show similar 
effects but with less differences in the number of posi- 
tive and negative ions.2 Pure hydrocarbons show 
little charging, but large positive and negative car- 
riers of small charge are observed,’ in equal num- 
bers. The charges of the faster ions appear to be 
of the order of a few electrons. For spray from im- 
pact of water jets on metals, Biihl'? quotes Lenard 

10T, Langmuir, Jour. Am. Chem. Soc., 38: 2267, 1916, 


and 40: 1351, 1918. 
11D, Debeau, Phys. Rev., 66: 9, 1944. 
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as reporting that of the order of 90 per cent. of the 
spray carriers were negative. With bubbling, both 
Lenard and Chapman find that 75 per cent. of the 
carriers are negative, while with atomized water the 
negative ions are present to an extent of about 55 
per cent.*-® In metallic liquids Biihl reports that 
with pure clean Hg its spray is positive.® The sign 
of the charge is altered by traces of oxide dust. 
Traces of Zn in the Hg may reverse the sign of 
charging. From the results quoted it is clear that 
spray electrification is a definite mechanism in its 
own right, but that it may be complicated where 
spraying occurs by electrolytic and other factors. In 
metals it is complicated by gas layers, oxidation and 
other effects and requires more study. It is probably 
one of the most important mechanisms of the electri- 
eal separation in thunder showers and may be of 
some importance in the charging of planes in flight. 


.Both of the above cited phenomena may be affected 


by other mechanisms, i.e., the thunder storm by the 
theory proposed by C. T. R. Wilson,'* which belongs 
under mechanism (5) and the plane charging by 
mechanism (1). At present the heavily charged 
large drops observed by Chapman’ with an atomizer 
ean not be reconciled with mechanism (3), where 
segregations of many charges of one sign in small 
volumes of surfaces are unlikely. 

(4) Frictional or Tribo Electrical Mechanisms. 
The most obseure of all static charging phenomena 
to date are the static charging of dry non-metallic 
particles by contact between themselves or with metals 
either on impact or just on contact,°® i.e., frictional 
charging. The control of studies of these phenomena 
has been most diffieult. Leaving aside the possible 
complications by mechanisms (1), with liquid films, 
the effect is real and very important.1 Some progress 
was made in a recent study of Debeau" on the elec- 
trification of SiO, and NaCl in contact with Ni where 
dry and relatively controllable surfaces could be ob- 
tained by baking out with some control of the gas 
content. It was found that reproducible results could 
be obtained and that gas films absorbed on the sur- 
faces radically altered the charges observed. These 
changed with the gas pressure and nature of the gas. 
Thus H, and H,O on Ni led to very confusing results 
while dry N., air and O, gave consistent results. 
Films on one, or both, metal and solid having two 
entirely different absorption isotherms’® were active. 
The loss of the one film, perhaps the outer film, lead- 
ing to inactive surfaces while the loss of the second, 
perhaps inner film, again increased the electrification. 
The charge on SiO, was negative, but on rock salt 
it was positive. The conclusion reached was that 


12C. T. R. Wilson, Proc. Phys. Soc. London, 37: 320, 
1929, and Jour. Franklin Inst., 208: 1, 1929. 
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these effects are closely related with the theory of the 
solid state, which is yet in its infancy. The charging 
was believed to be a result of the exchange of atomic 
or molecular ions to fill up holes, or to remove excess 
ions, resulting from holes in the lattices from its sur- 
face. Surface films of gases on metals are in some 
cases in the ionic state, which complicates the picture. 

Charging by friction of such complex organic sub- 
stances as cats’ fur, ebonite, sealing wax and glass 
has its obvious explanation in the possible rupture of 
long chain polar molecules such as those of fatty 
acids, ete., which through linkage of polar groups 
at one end with the contacting surface result in the 
rupture of the molecules and electrical separations. 
Again the rupture of strained piezo-electric crystals, 
or rupture by mechanical means, during pressure in- 
duced polarization of other substances could lead to 
electrification.1_ This whole set of phenomena requires 
much more work, with care to eliminate the actions 
of other well-known mechanisms, before it is under- 
stood. 

(5) The action of the rapid diffusion of electronic 
carriers causing local separations in space in gases, 
which can be increased by mechanical means, is too 
well known to require discussion. There are many 
examples of such phenomena which do not require 
discussion here since they do not often confuse re- 
sults of other static separation studies. 

However, it should be considered that where elec- 
trical fields by polarization cause segregations of 
charges in droplets or solids in which mechanical 
rupture along an axis normal to the field can separate 


VoL. 102, No. 265 


the polarized charge segregations, can not be ignored 
in all these investigations. Thus it could be possible 
that Chapman’s’ heavy charges on drops produced by 
atomization of various polarizable liquids may haye 
been caused by the presence of unsuspected fields jy 
the neighborhood of his atomizer. Such an effect of 
charge segregation with mechanical effects of falling 
drops in the presence of ions in the air has been jp. 
voked by C. T. R. Wilson’? to explain thunderstor 
electrification. The mechanism proposed certainly 
gives charged droplets. Whether it accounts for most 
of the electrification in thunder clouds is yet another 
question. A paper by J. Frenkel'® which indicates 
a third mechanism in the electrification of clouds by 
mechanical forces has just been received by the writer, 
In this preferential condensation on _ negatively 
charged water nuclei of minute size causes charge 
segregation by gravitational forces. Its highly sug- 
gestive character merits study even if it does not 
apply to the turbulent regime of thunderstorm gen- 
eration. 

In any case, enough has been said to indicate the 
need for caution and discrimination in the study of 
static phenomena as influenced by these causes. It 
is clear that static electrification is caused by at least 
five different basic mechanisms, or perhaps six, if we 
include breaking of pressure or field polarized groups. 
The realization of this and the considerations of the 
influence of any of these mechanisms on observed 
phenomena it is hoped will alert investigators to the 
possibilities involved and assist in clarifying future 
and past studies. 


THE BIOCHEMISTRY OF MUSCLE TRAINING’ 


By Professor ALEXANDER V. PALLADIN 
MEMBER OF THE ACADEMY OF SCIENCES OF U.S.S.R.; PROFESSOR OF BIOCHEMISTRY, UNIVERSITY OF KIEV 


Our researches on the biochemistry of muscle train- 
ing began with our studies of the metabolism and 
role of creatine in muscle. This work? showed that 
during training the ereatine in muscle increased. 
This observation signified to us the possibility that 
creatine plays a definite functional role in muscle. 
An investigation® of the creatine content of divers 
muscle from many fish demonstrated that muscles 
which were permanently, that is naturally trained, 
contain more creatine than muscles that work but lit- 
tle; for example, the muscles of the lateral fins of 
shark, ruff, etc., contain more creatine than the dorsal 


1 Presented at Stanford University, Biology Seminar, 
May 31, 1945. 

2A. V. Palladin and D. Z. Ferdman, Z. physiol. Chem., 
174: 284, 1928. 

3A. V. Palladin and I. D. Ochrimenko, Ukranian Bio- 
chem. Jour., 12: 1938. 


(spinal) muscles. These findings permitted the con- 
clusion that during artificial and natural training 
muscle becomes rich in creatine. Further experi- 
ments*’> 47,8, 910,11 showed that muscles in which the 
work capacity has been increased by training pos- 
sessed also higher levels of phosphocreatine, carnosine, 


13 J. Frenkel, Jour. of Phys., USSR, 8: 285, 1944. 

4B. M. Koldaev and R. Gelman, Ukrainian Biochem. 
Jour., 9: 35, 1936. 

5 B. M. Koldaev, Ukrainian Biochem. Jour., 10: 4, 1937. 

6M. F. Mereginski, Ukrainian Biochem. Jour., 9: 25, 
1936. 

7A. V. Palladin, Am. Jour. Physiol., 90: 1929. 

8A. V. Palladin, Jour. Physiol. U.S.S.R., 19: 287, 1935. 

9A. V. Palladin, Advances in Biology (Russian), 7: 3, 
1937. 

10A. V. Palladin, Ukrainian Biochem. Jour., 17: 7; 
1941. 

11D, Z. Ferdman and O. Y. Feinshmidt, Z. physiol. 
Chem., 183: 261, 1929. 
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phosphatides, free cholesterol, sodium, calcium and 
magnesium. On the other hand, it was found’? that 
in trained muscle, fatiguing work does not raise the 
lactie acid content to the extent observed in untrained 
muscle. This led us to conclude that as a result of 
training the conditions for oxidation of lactie acid 
and its resynthesis to glycogen are altered. Follow- 
ing upon these findings, a systematic investigation of 
the effects of muscle training on the oxidation and 
synthetic processes within muscle was undertaken. 

In all our experiments designed to study the effects 
of training on muscle metabolism, training was pro- 
duced in the following manner: The skin over one 
extremity was shaved and to it an electrode attached 
to an induction apparatus was applied. The flow of 
current was interrupted by a metronome. This re- 
sulted in rhythmic contraction of the muscles, which 
were stimulated ten to fifteen minutes twice per day, 
and continued over a period of fifteen days. As a 
result of this training the work capacity of the muscles 
was inereased, and simultaneously an increase in the 
glyeogen and creatine content presented a biochemical 
index of training. 

The effects of training and of fatiguing work on 
oxidation processes of the muscles were studied by 
estimation of the oxidized and reduced forms of gluta- 
thione,!* of catalase,'* of the ability to reduce methy- 
lene blue,’® of the oxidation-reduction potential,'® and 
of the respiratory activity.17-4® We found that the 
concentration of catalase, the reduction capacity for 
methylene blue (Thunberg method), and the concen- 
tration of ascorbic acid* were increased in trained 
muscles. By application of the Warburg technique in 
the respiration studies, it was found by Sorenyi that 
training considerably increased the respiration of 
muscles. The cyanide-resistant portion of respiration 
increased on the average to a level fifteen times 
greater than the cyanide-sensitive portion.‘® From 
these results we concluded that the higher work 
capacity of the muscle required a higher proportion 
of the respiratory process not inhibited by cyanide. 
In fact, cardiac muscle, which has the highest work 
capacity of all, has a respiratory activity which is 
least inhibited by cyanide. Under training, the flavine 
content of the muscle increases!’ ; correspondingly the 
cardiac muscle is conspicuously high in flavine as 


122A. V. Palladin, L. I. Palladina and E. Perzova, Bio- 
chem, Z., 236: 268, 1931. 
fons A. V. Palladin, Ukrainian Biochem. Jour., 7: 1, 

144A. V. Palladin and e. Rashba, Jour. Physiol. U.S.S.R., 
21: 507, 1936. 

5A, V. Palladin and A. Kashpur, Jour. Physiol. 
U.S.8.R., 7: 4, 1935. 

16R. Tehagovetz, Ukrainian Biochem. Jour., 9: 1936. 

17K. T. Sorenyi, Ukrainian Biochem. Jour., 9: 2, 1936. 

18 E. T. Sorenyi and O. P. Tchepinova, Ukrainian Bio- 
chem. Jour., 9: 3, 4, 1936; 10: 4, 1937. 

19 Idem, Ukrainian Biochem. Jour., 11: 3, 1938. 
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shown by Sorenyi and Tchepinova. Experiments on 
various muscles of many animals have shown that the 
greater the work capacity of muscle, the lower is the 
proportion of its total respiration which is inhibited 
by cyanide and the greater is its flavine content. 
Training not only inereases the respiratory proc- 
esses of muscle, but also increases aerobic and anaero- 
bie glyeolysis.1* In this connection it is assumed that 
in trained muscle following the onset of fatigue, the 


. lack of accumulation of lactic acid is not the result 


of increased carbohydrate resynthesis, but is due 
rather to the fact that, following training, oxidation 
and glycolysis are not increased in the same propor- 
tion. Attempts to identify the dehydrogenating 
agents which determine the changes in reduction 
capacity of muscle showed an increase in succinode- 
hydrogenase and a-glycerophosphate dehydrogenase 
activity.?° 

Training also improves the conditions for synthetic 
processes, a fact demonstrated by Koldaev.2* He 
found that in a fatigued, preliminarily trained muscle, 
the capacity of the muscle substance to synthesize 


‘phosphate esters is lowered to a much smaller degree 


than in a muscle similarly fatigued but untrained. 
Hence we have concluded that training not only raises 
the work capacity of muscle, but improves the condi- 
tions therein which are more favorable for oxidation 
reduction and synthetic processes.1° On the other 
hand, fatiguing work reduces the latter set of econdi- 
tions. | 

Alterations in the metabolic processes following 
fatiguing work are not simply localized in muscle. 
Under these conditions processes independent of mus- 
cle metabolism also undergo change; for example, 
changes occur in the ability of the organ to oxidize 
phenol and in the synthesis of its detoxication prod- 
uct. This we established by studying the effect of 
phenol injected into a rabbit both under resting con- 
ditions and under conditions of fatigue.?* 

On the basis of our experiments the following con- 
clusions may be reached: If muscle subjected to pre- 
liminary training is worked to the point of fatigue, 
oxidation processes are disrupted to only a slight 
degree in comparison with the normal; the decrease 
induced by fatiguing work in untrained muscle is 
much greater. Hence a trained muscle does not reach 
the point of fatigue as rapidly as an untrained muscle 
and is capable of greater work. The fact that train- 
ing results in a more favorable milieu for synthetic 
processes puts a trained muscle on a more favorable 
basis than an untrained one, in so far as capacity 
for intensive, prolonged work is concerned. 

200. P. Tchepinova, Ukrainian Biochem. Jour., 14: 2, 
1939; 32: 1940. 

21 B, M. Koldaev, Ukrainian Biochem. Jour., 7: 4, 1935. 


22 A. V. Palladin and L. I. Palladina, Ukrainian Bio- 
chem. Jour., 7: 1, 1934. 
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It was of interest to determine whether the bio- 
chemical changes produced by training and fatigue 
were dependent only upon the degree of training and 
extent of work or whether other factors were of sig- 
nificance. Previous experiments had suggested the im- 
portance of nutritional factors. Experiments were 
therefore undertaken to elucidate the influence of diet 
on the metabolic changes produced by training. We 
started by studying the effects of a vitamin C-free 
diet. Experiments carried out at the Institute of 
Biochemistry showed® that fatiguing work raised the 
lactic acid content of the muscle of normal guinea 
pigs by an average of 28 per cent., and that of scor- 
butie guinea pigs on a vitamin C-free diet by 48 per 
cent. That is, work of similar intensity resulted in 
greater changes in the lactic acid metabolism in scor- 
butie guinea pigs than in normal. Concurrently, it 
was shown that muscle work in trained guinea pigs 
on a normal diet did not result in an accumulation 
of lactic acid, but in scorbutic guinea pigs which were 
trained, similar work always resulted in a considerable 
accumulation of lactic acid. In scorbutie animals, 
training does not result in an improvement of the 
synthetic processes of muscle. These observations 
supplemented the results of experiments in which the 
effects of a vitamin C-free diet on the reductive 
capacity of trained and fatigued muscle was studied.® 
Experiments showed that the lack of vitamin C re- 
sulted in a more rapid onset of fatigue and that train- 
ing under such adverse nutritional conditions had less 
effect on the ultimate work capacity of such a muscle. 

Similar results were obtained on pigeons fed on a 
thiamin-free diet. Preliminary training did not pro- 
duce the favorable effects on oxidation reduction proc- 
esses as resulted in the ease of birds fed on a high 
thiamin diet.1° Similarly, in pigeons on a thiamin- 
free diet muscle work resulted in a considerable ac- 
eumulation of lactic acid, both in trained and un- 
trained animals. Pigeons on the normal diet, but 
previously trained, when subjected to similar condi- 
tions of work did not show an accumulation of lactic 
acid in muscle. It is to be concluded, therefore, that 
deficiencies of ascorbie acid and thiamin affect the 
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biochemical processes of muscle produced by traiy, 
ing or by fatigue. 

Diets were next investigated which were not vit. 
min free but which were acid or alkaline—normal jy 
all respects except for the predominance of inorgan;, 
anions in some and in organic cations in others. () 
the basis of our experiments with phenol under fatigy. 
ing work and with various diets, we found?* thy 
work on an acid diet interrupted to a lesser degre 
the oxidation of phenol than synthesis of its detoxic. 
tion product, but it interrupted these processes to , 
greater degree when on an alkaline diet. While the 
general applicability of these findings to all oxidation 
processes is not to be inferred, they none the ley 
provide a foundation for the concept that the syn. 
thetic and oxidative-reductive processes in muscle, as 
altered by fatiguing work, may be further varied by 
the alkaline- or acid-forming nature of the diet, 
Similar results were obtained in studies of the meta- 
bolie processes of muscle tissue. The experiments of 
Guly show?* that training does not have the same 


effect on the reduction capacity of rabbit muscle on 


both alkaline and acid diets. Training to a greater 
degree improved the oxidation-synthetie processes of 
rabbit muscle on an acid-forming diet than on an 
alkaline-forming diet. In the same way, fatiguing 
work inhibits glycolysis to a great extent, alters the 
permeability of cell membranes and upsets the water 
balance of rabbits on an alkaline diet more than in 
the case of those maintained on a diet of acid-forming 
substances.2* our experiments’® thus show that 
the dietary ingredients in respect to quantity of vita- 
mins and preponderance of inorganic anions ot 
eations have a great influence on muscle metabolism, 
viz., on changes in carbohydrate metabolism, in oxida- 
tive and synthetic processes brought about by training 
and fatigue in muscle and on the work capacity of 
muscle. These observations bring forth for further 
elucidation an important theoretical and practical 
problem—whether by varying the diet it is possible to 
make the muscle more receptive for training, for more 
rapidly increasing its work capacity or for delaying 
the onset of fatigue. 


OBITUARY 


GEORGE DAVID BIRKHOFF . 


Mippay on Sunday, November 12, 1944, George 
Birkhoff and his wife were preparing to go over to 
their son Garrett’s. He was ready a quarter to half 
hour before time to leave and took the occasion to 
lie down. It was not that he felt badly, but incident 
to a minor illness in the preceding spring he had been 
advised to take it a bit easier now he was sixty and 
in particular to lie down a little while in the middle 


of the day whenever possible—as so many good doc- 
tors advise so many older patients—and being the 
conscientious person he was, wishing to do the right 
thing by his doctor, his family, his university and 
his science, he took that particular opportunity, as he 
had taken others, to follow the advice. A little later 
when his wife went to get him to go, he was dead. 


23 N. F. Guly, Ukrainian Biochem. Jour., 9: 2, 1936. 
24 Ibid., 11: 3, 1938. 
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ECEMBER 7; 1945 


hus passed America’s leading mathematician, who 
Had been recognized here and abroad more widely 
,an any other mathematician America has yet pro- 
Ruced. 
: We had seen him around as usual during the 
ntumn. It was only a few days since he had been 
RB, my office to correct proof on an article in the 
Proceedings of the National Academy of Sciences and 
Had left with the remark that he had another which 
Bie expected would be ready in a few weeks. He 
Tould be seen at the meeting of the Faculty of Arts 
‘nd Sciences the previous Tuesday sitting at the back 
Sof the room, thoughtful and smiling. He had at- 
"ended a meeting of a scientific dining club on Friday 
Hand had participated interestedly in the discussions. 
Ind on Sunday a coronary thrombosis snuffed out his 
Nife. His light will long shine on. 
| Of especial interest to readers of Science must be 
"Birkhoff’s services to the American Association for 
Nhe Advancement of Science. He was elected presi- 
‘dent in 1937—the first mathematician to be so honored 


= <ince E. H. Moore, under whom he took his doctorate. 


© | would refer to the sympathetic appreciation of the 
president written by H. S. White. Reference 
should also be made to his presidential address, “In- 
Ptuition, Reason and Faith in Science” printed in 

‘Science, December 30, 1938 (Vol. 88,. pp. 601-609). 

'Birkhoff remained on the executive committee of the 

jassociation from 1938 to 1942. In 1938 he was one 

of a committee of three, the other two being F. R. 


and H. G. Moulton, in attendance at the meeting of 


the British Association for the Advancement of 
Science charged with discussing with that association 
the possibility of establishing closer relations with 
‘the American Association than had existed in the 
'past. He had been vice-president for the section on 
mathematies and astronomy in 1918, and in 1926 
had received the $1,000 prize for a distinguished 
ipaper presented at the meeting of that year, his 
' paper being entitled “Mathematical Criticism of Some 
Physical Theories.” A useful, if little known service 
of Birkhoff to the association during recent years was 
his frequent and carefully considered advice to the 
editor of Screncg in respect to appropriate reviewers 
of books on the branches of science with which he 
was familiar. 
In one of the last papers Poincaré wrote he men- 


1 The Scientifie Monthly, February, 1937, vol. 44, pp. 
191-3. In this article White says that Birkhoff had quite 
recently been advanced to the rank of research professor. 
I can not find any such item in the official record of the 
university. The reference may have been to his becomin x 
Perkins professor of mathematics in 1933 on the retize- 
ment of Osgood, who held that: chair in successicu to 
Benjamin Peiree, James Peirce and Byerly. The title 
generally goes to the leading active professor of mathe- 
matics but does not imply a research professorship. 
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tioned a theorem which he believed to be true but 
which he had been unable to preve. It was this: If 
an incompressible fluid is moving in two dimensions 
in the ring-shaped area between two concentric cir- 
cles and if its motion is clockwise (though not neces- 
sarily uniform) along one of the circles bounding the 
ring but counterclockwise along the other, then there 
must be at each instant at least one point of the fluid 
which is at rest. Birkhoff proved that theorem, and 
received a great deal of recognition therefor, albeit 
some of his previous papers may have been even 
greater accomplishments. 

Nearly twenty years later in 1937 Birkhoff stated 
and proved his Ergodic Theorem. As simple an ex- 
planation of this result as I know is that he himself 
gave in the American Mathematical Monthly, vol. 49, 
pp. 222-226, 1942, under the title: “What is the 
Ergodic Theorem?” The ergodic hypothesis had 
long been used by leading workers in the kinetic 
theory of gases and in statistical mechanics. The 
statement of the hypothesis, like that of many others 
in applied mathematics, though sufficiently clear for 
the purposes in hand, had not been given the precision 
necessary for a mathematically strict proof. It was 
a great achievement to find a proper precise formula- 
tion for and to give a proof of the ergodic theorem, 
which Wiener and Wintner have characterized as 
“the only result of real generality established for the 
solutions of dynamical equations.” The applications 
of the theorem are numerous. 

In 1935 Professor Birkhoff was appointed acting 
dean of the Faculty of Arts and Sciences of Har- 
vard University for the ensuing academic year and a 
year later he was given a three-year appointment as 
dean.2, When he was in college this deanship was held 
by some distinguished professor and was largely an 
honorary and advisory position involving little ad- 
ministrative detail. During the presidency of Mr. 
Lowell, first under Clifford Moore and then under 
Kenneth Murdock, the office had become a really im- 
portant part of the central administration of the 
university, comparable to the academic vice-presidency 
or the provostship of other universities. When I 
heard of Birkhoff’s appointment I remarked to him 
that I thought it was too bad for him to sacrifice the 
better part of his time and strength to this executive 
position. He replied that he understood that the 


2In the Harvard University Gazette, vol. 40, No. 42, 
pp- 171-2, there is printed the Minute on the life of 
George David Birkhoff prepared by R. B. Merriman, P. 
W. Bridgman, J. H. VanVleck and J. L. Coolidge (chair- 
man) and placed upon the records of the Faculty of Arts 
and Sciences at the meeting of April 17, 1945. In this 
minute is stated: ‘‘From 1937 to 1939 he assumed the 
arduous and important task of serving as Dean of the 
Faculty of Arts and Sciences.’’ The dates I give are 
taken from the official records of the university. 
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new president was planning to make changes in ad- 
ministration which would reduce the office back to 
its earlier status, that it would take only a few hours 
a week and that he felt it his duty to make this rela- 
tively small sacrifice to aid his new president with 
many of whose ideas and ambitions he was himself in 
whole-hearted agreement. For four years he labored 
and undoubtedly sacrificed much more in time and 
strength than he had expected. The office was not 
returned to its earlier status; Birkhoff was succeeded 
by a practically full-time dean and two, perhaps half- 
time, assistant deans. In matters social it seems 
often to eventuate that the effort to displace a system 
in one direction results in the system executing a dis- 
placement in the contrary direction.® 
When George Birkhoff was starting out as a math 

matician the first strong group of pure mathemati- 
cians which we have had in this country was sup- 
planting, and even trying to suppress, the applied 
mathematicians who had dominated American mathe- 
matics. No doubt it was high time that modern pure 
mathematics was given more attention in the United 
States. When Birkhoff came to Harvard from Prince- 
ton in 1912 he came as an analyst. I remember some 
of the sharp discussions and violent differences of 
opinion among the Harvard mathematical professors 
at the time. All rated him very high in analysis; 
some wanted him in Harvard for that reason alone, 
others thought Harvard already strong enough in that 
field and felt that it would be better to stréngthen 
Harvard in some other branch of pure or applied 
mathematics. It is indeed a matter of inevitable dis- 
agreement whether a university department should 


3 For an inanimate system regulated by thermodynamics 
or statistical mechanics—and the ergodic theorem—we 
have the principle of LeChatelier that every system in 
stable equilibrium experiences from the variation of any 
single one of the factors which maintain the equilibrium 
a transformation in a direction such as, if it occurred by 
itself, would bring about a variation of the factor in the 
opposite direction, 1.e., a variation of one of the factors 
which have to do with a stable or neutral equilibrium 
can not have as ultimate effect a change of which the 
direetion is opposite to the infinitesimal change with which 
the disturbance starts. Indeed, some have maintained 
that this principle is really the definition of stable equi- 
librium and in essence goes back to Hippocrates. If we 
displace a body from a position of unstable equilibrium, 
it is considered as a definition of the instability that the 
body will persist of itself in moving further in that 
direction. The phenomenon which so often appears to 
take place in a social system in that the reaction reverses 
the displacement one has attempted to impose upon it 
would therefore seem, at least superficially, to be some- 
thing different in kind from the phenomenon of devia- 
tions from equilibrium (stable, neutral or unstable) in 
inanimate systems. Possibly when the dynamics of bio- 
logical and social change shall have advanced to an ade- 
quate state of development some future Birkhoff will find 
and prove some super-ergodie theorem that will be a basic 
bit of mathematics in the statistical mechanics of such 
systems. 


SCIENCE 


VoL. 102, No, 2658 


be sharply specialized in some one main line of activ. 
ity or be spread generally over several important lines, 

As a matter of fact it would be hard to say whethe; 
in his thirty-two Harvard years, 1912-1944, Birkhof 
was more the analyst or the applied mathematician; 
he returned to the great tradition. Of his four books 
—‘“Relativity and Modern Physics” (1923), “Ty, 
Origin, Nature and Influence of Relativity” (1925), 
“Dynamical Systems” (1928), “Aesthetic Measure” 
(1933)—three certainly and perhaps all four would 
be classified as applied mathematics. Meanwhile he 
continued to publish contributions to pure mathe. 
maties in the leading mathematical journals of the 
world. At the time of his death he had in press jn 
France a monograph on auto-equivalent functions and 
was publishing here upon his theory of gravitation,‘ 

If I were to emphasize any personal trait of the 
Birkhoff I knew for forty years, it would be his keen 
esthetic sense. It was that which led him to write on 
esthetic measure, but it showed equally in his mathe- 
matics and in his daily life. He was an artist, a 
simple, generous, zestful artist. Everybody seemed 
to like him and those who conferred honors upon him 
seemed to take as great pleasure in giving as he in 
receiving. I shall not list his many honorary degrees 
and prizes but must mention that he was personally 
known and welcome not only in his own country but 
in Europe, in Asia and in Latin America. 

Epwin B. Witson 
HARVARD UNIVERSITY 


RECENT DEATHS 


Dr. Henry B. Warp, professor of zoology, emer- 
itus, of the University of Illinois, died on November 
30 at the age of eighty years. 


Dr. Hans FREDERIK BLICHFELDT, professor emeri- 
tus of mathematics of Stanford University, died on 
November 16 at the age of sixty-nine years. 


JacoB Davip TAMARKIN, professor of mathematics, 
who was on leave of absence from Brown University, 
died on November 18. He was fifty-seven years old. 


Dr. CHartes A. VAN VELZER, emeritus professor 
of mathematics of Carthage College, from 1881 to 


4See, Proc. Nat. Acad. Sci., Washington, vol. 30, Oct. 
1944, pp. 324-334. Birkhoff replaced the curved space- 
time, of Einstein by a flat space-time, using 4-vectors in 
place of tensors. If we regard physical theory as a con- 
vention adopted as a convenience in correlating the main 
facts of observation in some domain of science, we must 
admit that a change in any widely accepted theory may 
well be at first an inconvenience even though it prove 1 
the long run to be a convenience because of its greater 
simplicity or because of its greater coverage of the facts. 
Thus only the future can determine the place that may be 
assigned to this latest, and unhappily last, of Birkhoff’s 
contributions to science, but there are some of his pupils 
and friends who rate it very highly and will be active 
in pursuing its implications. 
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DECEMBER 7; 1945 


1906 professor of mathematics at the University of 
Wisconsin, died on November 19 at the age of ninety- 
four years. 

Tue death is announced at the age of sixty-six 
years of Dr. Clarence S. Yoakum, professor of per- 


SCIENCE 581. 


sonnel management, dean of the Graduate School and 
vice-president of the University of Michigan. 

Dr. Louis Ports, research engineer of 
the Teletype Corporation, Chicago, died on October 
23 at the age of sixty-nine years. 


SCIENTIFIC EVENTS 


ROYAL, SOCIETY MEDALISTS 


Tue King of England has approved the recommen- 
dations made by the couneil of the Royal Society for 
the award of the two Royal Medals for the current 
year as follows: 


To Professor J. D. Bernal, F.R.S., for his work on the 
structure of proteins and other substances by x-ray meth- 
ods, and for the solution of many other problems requir- 
ing a physical approach. 

To Dr. E. J. Salisbury, C.B.E., F.R.S., for his notable 
contributions to plant ecology and to the study of the 
British flora generally, 


The following awards of medals have been made by 
the president and the council of the Royal Society: 


The Copley Medal to Dr. O. T. Avery, For. Mem. 
R.S., for his success in introducing chemical. methods 
in the study of immunity against infective diseases. 

The Davy Medal to Professor Roger Adams, for his 
extensive researches in the field of organic chemistry and 
of his recent work in the alkaloid field. 

The Hughes Medal to Professor B. F. J. Schonland, 
0.B.E., F.R.S., for his distinguished work on atmospheric 
electricity and of his other physical researches. 


JouN D. Grirrity Daviss, 
Assistant Secretary 


THE PROMOTION OF SCIENCE BY THE 
GOVERNMENT 


A SPECIAL meeting was called on Monday, Novem- 
ber 19, by the Western Reserve University Chapter 
of the Society of Sigma Xi for consideration of the 
bills now before Congress on governmental promo- 
tion of science. The Case Chapter of Sigma Xi and 
the Cleveland Physics Society cooperated in the meet- 
ing, which was attended by seventy-five scientists of 
the Cleveland area. The program, under the chair- 
manship of Dr. Helen A. Hunscher, president of the 
Western Reserve Chapter, was as follows: 


1, Summary of Vannevar Bush’s Report to the Presi- 
dent. H. 8. Booth, professor of chemistry, Western 
Reserve University. 

2. Discussion of the need for federal support of research 
and of the merits and dangers of the proposed bills. 
Discussion leaders: 

W. G. Leutner, president of Western Reserve Univer- 
sity 


Webster G. Simon, educational vice-president of West- 
ern Reserve University 

Elmer Hutchisson, dean of the Case School of Applied 
Science 

Leonard O. Olsen, associate professor of physics of 
the Case School of Applied Science and president of 
the Cleveland Physics Society 

A. Sidney Harris, associate professor of physiology of 
Western Reserve University, chairman. 

3. Recommendations of the Western Reserve Chapter 
Committee on Science Legislation. 


The recommendations presented in part 3 of the 
program had already been sent under the signatures 
of the committee to President Truman, Senators 
Magnuson, Kilgore, Taft and Huffman, and to Mr. 
John Teeter, executive secretary for Senator Magnu- 
son in organizing the hearings. These recommenda- 
tions, as given below, were endorsed without dissent 
by those present at the meeting. 


To the Senate Subcommittees which are conducting Hear- 
ings on Science Legislation 

The undersigned members of the Committee on Science 
Legislation of the Western Reserve University Chapter 
of Sigma Xi submit the following statement of recom- 
mendations: 

For reasons which have been ably stated by Dr. Van- 
nevar Bush in his report to President Truman, ‘‘ Science, 
the Endless Frontier,’’ we strongly endorse the principle 
that a National Research Foundation for Federal pro- 
motion and support of scientifie research be established. 

After having studied the several bills for the establish- 
ment of a national organization or foundation, we rec- 
ommend and urge that the bill which is finally reported 
to the Congress for adoption shall contain, among others, 
the following provisions, 

1. That the powers of the foundation shall be vested 
in a board of nine members appointed by the 
President on the basis of a demonstrated capacity 
for the job and without regard for political affilia- 
tion. The director should be appointed by the 
board. 

2. That researches shall be supported through con- 
tracts, grants or other forms of assistance. We 
oppose the principle that support shall be available 
to nonprofit institutions on a rigid contract basis 
only. 

3. That the foundation, like other government agen- 
cies, be given the power to negotiate such patent 
arrangements with research contractors and grantees 
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as particular situations may require in the public 
interest. : 

Since these provisions are contained in the Magnuson 
Bill, and since other provisions of this bill are, in our 
judgment, equal or superior to parallel provisions in other 
proposed bills, we hereby endorse the Magnuson Bill and 
recommend its enactment. Before this bill is enacted, 
however, we recommend two additions which are in the 
nature of safeguards: 

1. To insure that the appointments to the board shall 

- be nonpolitical and based upon ability, they should 
be made from a list of names submitted by the 
National Academy of Sciences or other national 
body or bodies of scientists representing all major 
fields. 

2. To protect the freedom of scientists to choose the 
nature, scope, and methods of their researches, a 
specific statement for this purpose should be written 
into the bill. 


If a compromise bill is to be worked out, we urge 
that the provisions named above and the recommen- 
dations of Dr. Vannevar Bush in “Science, the End- 
less Frontier,” and in his testimony before the Sub- 
committee of the Senate, be included in the new bill. 

(Signed) A. Sipney Harris, Chairman 
A. H. 
FRANK HovorKa 
FREDERICK R. Mavutz 
Harry GOLDBLATT 


REPORT OF GENERAL ARNOLD ON THE 
NEED FOR MAINTAINING ADE- 
QUATE AIR POWER 


In the report to the Secretary of War of General 
Henry H. Arnold, Commander in Chief of the United 
States Army Air Forces, among the recommendations 
made are the following: 


The Air Foree must be authorized to expand exist- 
ing research facilities and create and take advantage 
of new ones to accomplish applied research and to make 
such facilities available to scientists and industrial con- 
cerns -working on problems for the Air Force. -Further, 
the Air Force must have the means of recruiting and 
training personnel who have full understanding of the 
scientific facts necessary to procure and use the most 
advanced equipment. Although basic scientific research 
should not be undertaken by the Air Force in its own 
organization, it must encourage and sponsor such basic 
research as may be deemed necessary for the defense of 
the nation. We must depend on scientific and techno- 
logical advances requiring us to replace about one fourth 
of our equipment each year. 

In the accomplishment of its fundamental responsibil- 
ity for insuring that the nation is prepared to wage effec- 
tive air warfare, the Air Force must be able to call on 
all talents and facilities existing in the nation and spon- 
sor further development of the facilities and creative 
work of science. 

It is in the national interest to establish a national 
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research foundation composed of the most highly quali. 
fied scientists in the United States and charged with the 
responsibility of furthering basic research and develop. 
ment in all fields of science and the scientific training of 
adequate numbers of highly qualified men. Scientific 
planning must be years in advance of the actual yp, 
search and development work. 


RECENT GIFTS TO THE ARNOLD ARBo. 
RETUM OF HARVARD UNIVERSITY 

Unper the provisions of the will-of the late Mis; 
Marian Roby Case, the Arnold Arboretum of Hay. 
vard University is named as beneficiary to the extent 
of her real estate, about 90 acres and all improve. 
ments, in Weston, Mass., $150,000 to its eapital ac. 
count, and also the residuary legatee for the entire 
estate. The indications are that this may prove to be 
the largest single gift to the Arnold Arboretum in the 
seventy-three years of its existence. Title has already 
been taken to the real estate involved which adjoins 
the sixty-acre estate presented to the Arnold Arbo- 
retum three years ago by the decedent’s sister, Miss 
Louisa W. Case, together with an outright gift of 
$50,000 to capital. While no restrictions were speci- 
fied, the hope was expressed that with the additions 
to institutional income the two adjoining estates could 
be maintained and developed as an adjunct to the 
Arnold Arboretum. 

The will of the late Mrs. Katherine T. Balch, wife 
of the late John Balch, of Milton, Mass., now in pro- 
bate, provides that the Arnold Arboretum is to be the 
recipient of one half of her residuary estate, which 
may amount to more than $100,000. 


SCIENCE AWARDS OF THE GUGGENHEIM 
FOUNDATION 


THE John Simon Guggenheim Memorial Founda- 
tion has awarded thirty-six post-service fellowships 
amounting in value to $94,000 to young scholars and 
artists who have served in the Army and in other 
Government services. The recipients, each granted 
approximately $2,500, range from private first class, 
to lieutenant colonel, and, in the Navy, from special- 
ist third class, to lieutenant commander. 

The original appropriation of $200,000 for post- 
service fellowships, which are granted on the same 
basis as the other fellowships of the foundation to 
those who have demonstrated unusual capacity for 
research and artistic creation, was doubled. This was 
done because of the high ability of the applicants. 

Awards in the sciences are as follows: 


Dr. Lewis H. Kleinholz, Captain, Army; instructor, 
Cambridge (Mass.) Junior College—Studies of physio- 
logical and chemical interrelationships in the fields of 
crustacean endocrinology. 

Dr. G. La Verne Freeman, Lieutenant Commander, 
Navy; associate professor of psychology, Northwestern 
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University—The preparation of a book on nervous ten- 
sion in man. 

Dr. E. Yale Dawson, Captain, Army; assistant in 
potany, University of California—Exploration of the 
Pacific coast of Mexico and Central America for marine 
algae and the continuation of monograph studies of the 
marine flora of that region. 

Dr. Harold F. Blum, principal biophysicist, Naval Med- 
ical Research Institute, Bethesda, Md.—An evaluation of 
evolutionary concepts, with special emphasis on physio- 
logical and environmental aspects. 

Dr. Orville T. Bailey, pathologist, Harvard Medical 
School; War Research under OSRD contract—Studies of 
the application of physiological methods to problems of 
degeneration in nerve fibers and myelin sheaths, in corre- 
lation with cytological studies. 

Dr. Roy Overstreet, assistant soil chemist, Division of 
Soils, and research associate, Radiation Laboratory, Uni- 
versity of California—A study of the absorption and be- 
havior of inorganic ions in plant nutrition by means of 
radioactive elements and the preparation of radioauto- 
graphs of the plant tissues. 

Dr. George L. Kreezer, associate professor of psy- 
chology, Cornell University; staff member, Radiation Lab- 
oratory, Massachusetts Institute of Technology—Mathe- 
matical analysis of physiological regulatory systems on 
the basis of physical automatic control theory. 

Walter H. Pitts, mathematician; staff member, Radia- 
tion Laboratory, Massachusetts Institute of Technology— 
Studies of the mathematics of the nervous system. 

Dr. Britton Chance, assistant professor, School of Medi- 
cine, University of Pennsylvania: Doing War Research 
under OSRD contract—An experimental study of the 
chemical kineties of the respiratory enzymes. 

Dr. Charles Kittel, physicist; supervisor, Submarine 
Operations Research Group, Navy—Studies of the theory 
of the electrical and mechanical properties of matter at 
microwave radio frequencies. 

Dr. Lindsay Helmholz, assistant professor of chemistry, 
Dartmouth College; chemist working on War Department 
contract—a study of absorption spectra and structures of 
solids with the purpose of finding relations that will make 
possible wider use of absorption data in obtaining infor- 
mation of chemical importance concerning erystals and 
their constituent atoms or ions. 


THE AMERICAN ACADEMY OF 
TROPICAL MEDICINE 


THe twelfth annual meeting of the American Acad- 
emy of Tropieal Medicine was held on November 14 
at Cincinnati, Ohio, in conjunction with the Southern 
Medical Association and the American Society of 
Tropical Medicine. Dr. E. V. Cowdry, of Washing- 
ton University, St. Louis, Mo., served as toastmaster. 
Dr. Mark F. Boyd, Rockefeller Foundation, Talla- 
hassee, Fla., delivered the presidential address. His 
subject was “International Appraisal of Tropical 
Medicine.” Dr. Louis van den Berghe, of the Belgian 
Institute of Tropical Medicine, Antwerp, spoke on 
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“The Importance of Tropical Medicine in Interna- 
tional Health and Economies.” 

The following were elected to membership in the 
academy: Leon A. Fox, M.C., U.S.A.; Clay G. Huff, 
University of Chicago; Henry Pinkerton, St. Louis 
University; Paul W. Wilson, M.C., U.S.N., and Wil- 
lard H. Wright, National Institute of Health, 
Bethesda, Md. 

The following were elected to emeritus membership : 
R. C. Connor, Charles A. Kofoid, Ernest L. Walker 
and George H. Whipple. 

Officers and councilors elected for the ensuing year 
are as follows: 


President, James 8. Simmons, M.C., U.S.A. 

Vice-president, George K. Strode, Rockefeller Foun- 
dation. 

Secretary, Ernest Carroll Faust, Tulane University. 

Treasurer, Thomas T. Mackie, M.C., A.U.S. 

Councilor (5-year term), L. T. Coggeshall, M.C., 
U.S.N.(R). 

Councilor (3-year term), Karl F. Meyer, Hooper Foun-: 
dation, San Francisco. 


ERNEST CARROLL Faust, 
Secretary 


NEWS FROM ABROAD 


Tue following information has been received by 
Dr. R. C. Mason, of the Research Laboratories at 
Pittsburgh of the Westinghouse Electrical and Manu- 
facturing Company, from Dr. H. Brinkman concern- 
ing the laboratories of physics in Holland. 


. . - In Amsterdam, the Germans stole many instru- 
ments, especially the high tension apparatus and the 
neutron generator tube from the physical institute of Dr. 
G. T. Sizoo, who is working on radioactive and nuclear 
physics problems. Some instruments were taken from 
Leiden, but other university laboratories (Utrecht, Am- 
sterdam, Groningen and the Technical High School at 
Delft) suffered no permanent loss, as practically all ap- 
paratus was concealed in cellars of buildings, churches, 
ete. The same is true of the research laboratories of 
the Shell Company at Amsterdam, and the Phillips Com- 
pany at Eindhoven. The Agricultural High School at 
Wageningen was heavily looted, and the laboratories of 
the N. V. KEMA (Electrical Testing Laboratories) at 
Arnhem were completely looted by the Germans between 
October, 1944, and March, 1945, at a damage of three mil- 
lion guilders. 

More than by material losses the universities and high 
schools suffered personal losses. Several professors and 
very many students died in concentration camps or be- 
cause of their illegal (resistance movement) work. For 
instance, by execution and concentration camps, 150 stu- 
dents and two professors of the Technical High School at 
Delft alone died. The Dutch Physical Society lost in 
that way 16 of its members. 

On September 29, we had the first gathering of the 
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Dutch Physical Society after the liberation of Hol- 
land.... 


An earlier letter from the same correspondent brought 
news of the death of Professor L. 8. Ornstein in 1941. 


Dr. William Randolph Taylor, of the beadgceae/ of 
Michigan, writes: 

A letter dated October 30, 1945, from C. J. H. van 
den Broek, who is at present connected with the 
Central Institute for Food Research, Utrecht, tells 
of the difficulty of providing instruction during the 
period of the German occupation for those students 
who could not attend the Nazi-approved university 
classes. It also gives an apparently very recent list 
of Netherlands East Indies biologists, with what was 
known to date of their fate. To quote: 


‘In the days your letter came we hadn’t heard anything 
yet about Dutch biologists in the Netherlands Indies, but 
already there was no asking any more if somebody would 
still be working, but only if the man was still alive. 
Since then a letter from Giesberger (from Singapore) to 
Professor K6nigsberger has arrived, containing the fol- 
lowing list, that I give you Cnekieids in case you’d 
know some one of them: 
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Living are: 

Giesberger Dijkman Vles 

Van Eek Hart De Haan 

Blomberg Reitsma Maas 

Van Weel Sody Velzen 

De Jong Roelofse Lieftinck 

Pfalzer, Jr. Van der Pij) Siebers 

Van Wieringen Van Steenis De Jongh 

Ferwerda Halsvoogd Posthumus 

B. Polak Kalis Douk 

Ruinen Tammes Van den Honert 

Riimke Toxopeus (two Heyn 

Weelburg of this name) Pfaizer, Sr. 

Clason Kalshoven Schuurman 

Buwalda Van Sloten Boedijn 

Korthaus De Wit Ommen 

Sinia ten Houte Hilleris Lambers 
Thomas 

Dead are: 

De Groot Vos Gandrup 

Hardenberg Van Gennep Both 

Duyfjes Van der Goot Booberg 

Miss Bolle Altman Bos 

Ferman Harteveld F. Gorter (?) 
Eyma 


As you see [Dr. D.] Hardenberg [Director, Labora- 
torium voor Onderzoek der Zee, Batavia] is reported 
dead, but there is another rumor (probably of older date) 
that he is still alive. I’m sorry that I can’t give you 
any better news—we all are waiting for it now! 


Dr. Taylor has also heard from Dr. Mary W. Parke 
that she has been transferred from the marine station 
at Port Erin, Isle of Man, where she was resident 
phycologist, to the station at Plymouth. As is already 
known, the latter station suffered from the 1941 air 
raids, but the Port Erin station did not. He also re- 
ports that M. P. Bourrelly has been appointed assis- 
tant for freshwater algae at the Museum National 
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d’Histoire Naturelle, Paris, to fill one of the Vacancies 
left by the war-time deaths at that institution. 


Dr. P. W. Whiting, of the University of Penny. 
vania, reports that Professor A. Vandel, of Labor, 
tore de Zoologie de la Faculté des Sciences, Allées, 
Saint-Michel, Toulouse, writes that Toulouse has a 
fortunate in its relative separation from the war anj 
that his laboratory was never struck by air action, 
Although the investigators have had to undergo severe 
restrictions and the output of scientifie publications 
has been much retarded, he has nevertheless been able 
to continue his researches on sex in terrestrial Iso. 
poda. ‘He is pleased to be ee receiving foreign 
publications. 


Professor Fr. Fichter, of Basle, Switzerland, writes 
to Dr. Colin G. Fink, seeretary of the Electrochemical 
Society, Inc., that he retired from his professorship 
in 1939, had edited a book on electro-organic chem- 
istry which was printed in 1942, and that he is now 
very active in editing Helvetica chimica acta, which “is 
growing bigger every year.” Dr. Fichter is assisted 
in his editorial work by Mrs. Fichter. He is now 76, 
His son has spent several years in America and is now 
returning to Switzerland. 


The following letter has been received by Dr. Henry 
H. Tryon, director of the Black Rock Forest, Corn- 
wall-on-Hudson, New York, from Dr. C. H. Borne 
busch, director, Statens Forstlige Forsggsvaesen, 
Springforbi, Denmark : 


Your promise to assist us in getting seed from Ameri- 
can forest trees I accept with great gratitude. We shall 
be much interested in obtaining acorns of Quercus borealis 
from trees of good site. Usually the price of American 
tree seed has been so high that we could only buy for 
experimental purposes. We should be very happy, if it 
ean be arranged, to obtain several hundred kilos for the 
experiment station. These should come from different 
stands and sites which are suitable for our rather low 
summer temperatures. 

We also need a considerable quantity of Douglas fir 
seed every year. It would mean a great deal to us; it 


would be a large step forward if some forwarding ar- 


rangement could be perfected with the U. S. 


Dr. Rousseau H. Flowers, assistant State paleon- 
tologist of the New York State Museum, reports that 
a letter from Dr. Ferdinand Prantl, of the Narodni 
Museum v Praze, reads: 


I take the liberty to bring to your notice that the Na- 
tional Museum in Prague was very heavily damaged by 
the Nazi-bombs at the same time or later than the signing 
of the general capitulation of the German army. Tle 
famous collections of Barrande, of which I have the honor 
to be the keeper, are safe. On the other hand, there were 
destroyed entirely our working rooms. I have lost many 
text-books and the greater number of the paleontological 
reprints and journals. 


ok 
— 
| 
: 
D1 
bi 
relat 
wou 
Be 
Revi 
I 
the 
ti 
arti¢ 
° 
of t 
the | 
| 
D 
43% 
f 
| 
stat 
coll 
of ( 
Pla 
ent 
Dr 
: 
the 
the 
des 
| 
| 
( 
= of 
a 


Dr. Prantl has written requesting reprints, offering 
his own in exchange. Doubtless any other papers 
yelating to Paleozoic paleontology and stratigraphy 


would be greatly appreciated. 


Bernard D. Davis, assistant editor of the American 
Review of Scientific Medicine, writes: 


In line with your policy of providing information on 
the reconstruction of scientifie activities in Europe, you 
may be interested in the following abstract from an 
article in the Bulletin of the Academy of Sciences of 
the USSR (Izvestia Akad; Nauk SSSR) Biol. Series No. 
2, p. 146 (1945). Written by E. N. Pavlovsky, director 
of the Zoological Institute of the academy, it concerns 
the history of this institute, which was founded in 1724 
as the Cabinet of Curiosities of Peter the First, subse- 
quently becoming the Zoological Museum in 1837 and the 
Zoological Institute in 1930. 

‘‘During the patriotic war almost all the associates of 
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the (Zoological) Institute were evacuated, mostly to 
Tadjikistan (Stalinabad). Very energetic and produc- 
tive work was done in studying the fauna and ecology of 
Tadjikistan. All the collections and the main funds of 
the institute were left in Leningrad; they were stored in 
the basements and the exhibition halls. Five shells 
which hit the building did not cause great harm so that 
the collections remained intact. Scores of incendiary 
bombs were extinguished by the associates of the insti- 
tute. 

‘*The activities of the Zoological Institute are in full 
sway. Its main publication is ‘Fauna of Russia and the 
Adjacent Countries.’ About twenty-five volumes of these 
monographs were already issued prior to the Revolution. 
This edition has been reorganized into the ‘Fauna of 
the USSR.’ Over twenty-five volumes have been pub- 
lished and about twenty volumes prepared for the press. 
Reevacuation of the institute has already begun and the 
next task is complete reconstruction, which will be ac- 
complished in summer, 1945.’’ 


SCIENTIFIC NOTES AND NEWS 


Dr. DetLEV W. Bronk, professor of biophysics and 
director of the Eldridge R. Johnson Foundation of 
the University of Pennsylvania, has been appointed 


foreign secretary of the National Academy of Sci- 


ences. By virtue of this appointment, Dr. Bronk 
also becomes chairman of the Division of Foreign 
Relations of the National Research Council. 


Dr. W. F. Hanp has retired as dean of the School 
of Seienece of the Mississippi State College and as 
state chemist, but continues as vice-president of the 
college. He is succeeded as head of the department 
of chemistry and as state chemist by Dr. M. P. Ether- 
idge. Dr. Clay Lyle, executive officer of the State 
Plant Board, head of the department of zoology and 
entomology, and entomologist for the Experiment 
Station and Agricultural Extension Service, succeeds 
Dr. Hand as dean of the school of science. 


Dr. DonaLp G. ANDERSON, who was associated with 
the distribution of penicillin during the war, has been 
named dean of Boston University. 


Dr. B. Sarues, associate professor of 
agricultural bacteriology at the University of Wis- 
consin, has been appointed a half-time assistant to 
the president of the university, Dr. Edwin F. Fred. 


Dr. H. Leo MarsHau, professor and head of the 
department of public health and preventive medicine 
of the University of Utah, has been named acting 
dean of the School of Medicine. 


University and the American Museum 
of Natural History have concluded arrangements for 
4 mutual plan of instruction and research in verte- 
brate paleontology. Dr. George Gaylord Simpson 


and Dr. Edwin H. Colbert, of the American Museum, 
have been appointed professors of vertebrate paleon- 
tology at the university. They will serve in the de- 
partments of zoology and geology, respectively. The 
appointments provide a succession to Dr. William 
King Gregory, Da Costa professor of zoology, who 
retired recently. Dr. Norman D. Newell, of Madison, 
Wis., has been appointed professor of invertebrate 
paleontology in the department of geology of the 
university and curator of invertebrate paleontology 
at the museum. 


Dr. Emriio SEGRE has been appointed professor of 
physics at the University of California at Berkeley. 
Dr. Segre has been at Los Alamos, New Mexico, 
since 1943 and expects to take up his professorship 
within the next few months after completing his work 
at Los Alamos. Prior to 1943, Dr. Segre was for 
two years a lecturer in physics at the university. 


Drs. Dana PavuL MitTcHELL and Norman Foster 
Ramsey, Jr., of Columbia University, have been pro- 
moted to the rank of associate professor of physics. 
Raymond David Mindlin has been promoted to an 
associate professorship of civil engineering. 


Dr. CLAUDE VILLEE has been appointed instructor 
in biological chemistry in the Harvard Medical School. 


At the University of London, Dr. G. A. H. Buttle 
has been appointed to the university chair of phar- 
macology tenable at the College of the Pharmaceutical 
Society of Great Britain. 


Dr. J. M. Meex has been appointed to the David 
Jardine chair of electrical engineering (electronical) 
at the University of Liverpool. 
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Dr. Epwarp A. STEINHAUS, assistant professor of 
bacteriology, recently joined the staff of the Division 
of Entomology and Parasitology of the University of 
California at Berkeley to carry out research in insect 
pathology in relation to biological control, under Pro- 
fessor Harry §. Smith of Riverside. 


LIEUTENANT KE. G. Srantey Baker, Army Air 
Forces, formerly assistant professor of zoology at 
Wabash College, has been released from active duty. 


Dr. GrorGe TAYLOR, assistant keeper (first class), 
has been appointed deputy keeper in the department 
of botany at the British Museum. 


Dr. Pup B. Price, professor of surgery at the 
University of Utah, has been granted by the Givau- 
dan-Delawanna Corporation the sum of $5,250 for 
an investigation of skin disinfection. 


Dr. JAMES HENDERSON, lecturer in mathematies at 
King’s College, London, has been appointed academic 
registrar of the university from January 1, 1946. 


Av the Case School of Applied Science, Dr. Robert 
S. Shankland, on leave for the past three years to the 
Office of Scientific Research and Development, has 
returned to his position as head of the department 
of physics, and Dr. Robert Rinehart, Dr. Charles C. 
_ Torrance, Dr. Paul Guenther and Dr. Lewis J. Green 
have resumed their work in the department of mathe- 
matics. 


Dr. JAMES Curry has returned to Williams College 
after having spent over two years at the Radio Re- 
search Laboratory of Harvard University. He takes 
over the chairmanship of the department of chem- 
istry. Dr. Warren C. Lothrop has joined the depart- 
ment as an assistant professor. He will teach organic 
chemistry. During the war Dr. Lothrop was in 
Washington and served as a technical aid in the Na- 
tional Research Defense Committee. 


Dr. Britt ELPERN, who has been working under a 
National Defense Research Committee contract on 
anti-malarials at the University of Nebraska during 
the past year, has recently become senior chemist with 
the Winthrop Chemical Company, Ine., Rensselaer, 
N. Y. Dr. Oliver H. Buchanan, research associate 
in the department of biological chemistry at the Medi- 


eal School of the University of Michigan, has joined 


the research staff as a senior investigator. 


Dean Homer Jay HENNEY, director of the Agri- 
cultural Experiment Station of Colorado State Col- 
lege at Fort Collins, has been granted leave of absence 
for a year to become deputy director of the food and 
agricultural branch of the military control council in 
Germany. 


A Grant of $3,000 from the Research Corporation 
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has been received by the University of Pittsburgh {, 
enable an extension of investigations conducted by p, 
Klaus Hofmann, associate research professor of chen, 
istry. The program, which is part of the research jy 
the natural sciences supported by an earlier grant 
from the Buhl Foundation, is designed to clarify th, 
action of biotin, a vitamin of the B-complex group 
the chemical structure of which Dr. Hofmann helpej 
to work out several years ago. 


Dr. W. S. professor of agricultural cher. 
istry at Purdue University, has joined the staff of 
the Midwest Research Institute, Kansas City. 
will carry on research in soils and plant nutrition ani 
in analytical services. 


Dr. Rosert D. Peoria, IIl., chief of the 
Fermentation Division, Northern Regional Research 
Laboratory, in Peoria, of the U. S. Department of 
Agriculture, has become associate research director of 
the Abbott Laboratories. 


Dr. Georce De Wirt Graves and Dr. Robert En. 
mett Burk have been appointed assistant chemieal di. 
rectors of the plastics department of the E. I. du Pont 
de Nemours and Company, Wilmington 98, Delaware, 
Both have been assisting John L. Brill, chemical di- 
rector of the department. They now will have charge 
of all phases of research in plastics under Mr. Brill 


C. H. Acnerson, formerly party chief of gravity 
meter work in Columbia and later in western and 
northwestern Canada, has been transferred to Ecua- 
dor, to take up the position of gravity meter super- 
visor for the International Eeuadorian Petroleum 
Company in Guayaquil. 


THE psychological staff of Stevenson, Jordan ani 
Harrison, Ine., management engineers, has been in 
process of reorganization since September. The Chi- 
cago office has recently added Dr. Eleroy L. Strom- 
berg and Dr. L. René Gaiennie, of the Branch of 
Aviation Psychology of the Bureau of Medicine ani 
Surgery of the Navy Department, to its staff. Both 
Dr. Stromberg and Dr. Gaiennie had been placed on 
the inactive list. 


Dr. Hux.ey, secretary of the Zoological 
Society, London, addressed the meeting of the Inde- 
pendent Citizens Committee of the Arts, Sciences and 
Professions that was held at Madison Square (iar- 
den, New York City, on December 4, to discuss the 
atomic bomb. 


Proressor CLAuDE E. of the Seripps 
stitution of Oceanography, delivered on November 1) 
an address entitled “Microbial Transformation of 
Petroleum Hydrocarbons,” at the three hundred and 
thirty-sixth meeting of the Washington Academy 0! 
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Sciences, which was held jointly with the Geological 
Society of Washington. 

Dr. F. C. BrsHopP, assistant chief of the Bureau of 
Entomology and Plant Quarantine of the U. S. De- 
artment of Agriculture, addressed a joint meeting 
in New York of the New York University Medical 
Society and the New York University Chapter of 
Sigma Xi on November 11. He spoke on “Insect 
Control—War and Post-War Developments.” 


Dr. K. LinpErRStTRgM-LANG, of the Carlsberg Labo- 
ratories in Copenhagen, and Dr. Ernst Bergmann, of 
the Sieff Institute in Jerusalem, spoke before the Or- 
ganic Chemistry Seminar of Fordham University on 
November 2 and 14, respectively. Dr. Linderstrgm- 
Lang reported on “Recent Advances in Microbiologi- 
eal Methods,” and Dr. Bergmann discussed “Walden 
Inversion and Racemization Reactions.” 


Proressor WILBUR M. WILSON, of the department 
of civil engineering of the University of Lllinois, 
spoke at Iowa State College, Ames, at a Sigma Xi 
dinner and initiation on November 27. His lecture 
was entitled “Notes from the Diary of a Research 
Engineer.” 

Tue third annual D. J. Davis Lecture on medical 


history of the College of Medicine of the University 
of Illinois at Chicago was delivered on November 


| 21 by Dr. Carl E. Black. He spoke on “Medical 


Practice Before the Hard Roads.” 


At the fall dinner on November 13 of the Smith 
College chapter of the Society of the Sigma Xi, Dr. 
Henry Allen Moe, secretary-general of the Guggen- 
heim Memorial Foundation, was the guest speaker. 
His subject was “Proposed Government Plans for 
the Discovery and Development of Scientific Talent.” 
Dr. Marjorie Williams, of the department of as- 
tronomy, is president of the chapter for the coming 
year. 


Tue four hundred and thirteenth meeting of the 
American Mathematical Society was held at the Cali- 
fornia Institute of Technology on November 24. By 
invitation of the Committee to Select Hour Speakers 
for Far Western Sectional Meetings, Professor Hans 
Lewy, of the University of California, Berkeley, de- 
livered an address entitled “Water Waves on Sloping 
Beaches.” 
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Tue Federation of American Societies for Experi- 
mental Biology will meet in Atlantic City beginning 
on Monday, Mareh 11, 1946. The federation is com- 
posed of the American Physiological Society, the 
American Society of Biological Chemists, the Amer- 
ican Society for Pharmacology and Experimental 
Therapeutics, the American Society for Experimental 
Pathology, the American Institute of Nutrition and 
the American Association of Immunologists. 


A STATEMENT setting forth their position on the 
international control of atomic energy has been made 
public by five hundred and fifteen physicists, chemists 
and engineers who were engaged in war research at 
Harvard University and the Massachusetts Institute 
of Technology. A summary of this statement reads: 
“Specifically our conclusions are: (1) Other nations 
will be able to produce atomic bombs; (2) no effective 
defense is possible in atomic warfare; (3) safety can 
not be obtained by superiority in atomic armament; 
(4) henceforth, war will mean the destruction of a 
large fraction of civilization; (5) international co- 
operation of an unprecedented kind is necessary for 
our survival.” 


Tue French Press and Information Service reports 
that a new ordinance, appearing in the Journal Of- 
ficiel, establishes a committee for atomic energy. It is 
stated in the preamble: “Urgent national and inter- 
national necessities have obliged the taking of the 
requisite measures, so that France may hold her 
place in the field of research in atomic energy.” This 
organization will include a small committee which will 
act as a board of management and at the same time 
act as a working group in scientific research. Scien- 
tific and technical work will be directed by a high 
commissioner. A general manager representing the 
Government will be placed at the head of the adminis- 
trative and financial management of the commission. 
Three investigators in atomic research and the presi- 
dent of the coordinating committee of national de- 
fense research work will be appointed members of 
the commission, which will be presided over by the 
president of the Provisional Government. The com- 
mission’s freedom of action is guaranteed by the fact 
that its creation is regulated by civil and commercial 
law. 


SPECIAL ARTICLES 


THE ROLE OF AMINO ACIDS AND AMIDES 
IN THE METABOLISM OF AMMONIUM 
ABSORBED BY ZEA MAYS L.! 

ONE or the other, and sometimes both, of the acid 
1 Published with the approval of the director of the 


amides, asparagine and glutamine, have been known 
for many years to accumulate in plants when am- 
monium is absorbed from the substrate or when the 


South Dakota Agricultural Experiment Station as Journal 
Paper No. 198. 
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environment is unfavorable so that protein hydrolysis 
occurs and the amino acids are deaminized to produce 
ammonia. The latter condition occurs when seedlings 
or excised leaves are cultured in the dark. Boussing- 
ault? and later Prianischnikow® considered this amide 
formation to be a detoxicating mechanism for am- 
monia, but recently Chibnall* and Vickery and 
Pucher® considered it to be a regular phase in the 
respiratory mechanism of the plant. 

Other methods of utilizing excess ammonia have 
been suggested: (1) the storage of ammonium as the 
cation of organic acids by Ruhland and Wetzel® in 
plants with acid saps, (2) formation of arginine in 
the conifers as suggested by Susuki’ but later ques- 
tioned by several investigators, and (3) the formation 
of urea by certain higher plants and the fungi. 

In connection with studies on the nitrogen metabo- 
lism of corn, more information was needed on the 
nature of the compounds formed in response to the 
absorption of ammonium or its release by catabolic 
processes in the tissues. Boussingault? noted the pres- 
ence of asparagine in corn when he compared the 
formation of this amide to the detoxication of am- 

.monia as urea in animals. Prianischnikow® demon- 
strated that the presence of carbohydrate was essential 
for the formation of asparagine in corn. Asparagine 
was crystallized from etiolated corn seedlings by 
Jodidi,® but he did not report the presence of glut- 
amine. According to Klein and Taubock,’® urea does 
not occur in corn and the writer has been unable to 
demonstrate its presence in mature plants. 


EXPERIMENTAL 


The plan was to produce plants low in soluble 
nitrogen compounds and high in sugars by limiting 
the supply of nitrogen during the preliminary growth 
period; and then to force them to absorb ammonium 
until toxicity symptoms appeared, measuring the 
changes in certain constituents during this period of 
enforced ammonium absorption. 

South Dakota hybrid 105 x 107 seeds were planted 
in sand, and when the plants were about 10 em high, 
they were transplanted to crocks (3 per crock) each 


2 J. B. Boussingault, Agronomie, chemie agr. et physiol., 
4: 245, 1868. 

3D. Prianischnikow, Ber. bot. Ges., 40: 242; 
Biochem. Z., 150: 407, 1924. 

4A. C. Chibnall, ‘‘ Protein Metabolism in the Plant.’’ 
New Haven, 1939. 

5H. B. Vickery and G. W. Pucher, Jour. Biol. Chem., 
128: 703, 1939. 

6 W. Ruhland and K. Wetzel, Planta, 1: 558, 1926; ibid., 
3: 765, 1927; ibid., 7: 503, 1929. 
Susuki, Bull. Coll. ‘Agric, Tokyo, 4: 1, 25, 1900- 

8 D. Prianischnikow, Landw. Vers. Sta., 99: 267, 1922. 

98. L. Jodidi, Jour. Agr. Res., 34: 649, 1927. 

10G, Klein and K. Taubock, Biochem. Z., 
1932. 


ibid., 
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containing 7 liters of one-half strength Hoagland sojy, 
tion supplemented with the essential microclement 
FeSO, was added in solution semiweekly throughoy 
the entire investigation, On January 2, when th 
plants were 18 inches high, the solution was replace 
by a similar solution except that nitrogen was omitted, 
the Ca and K being added as the sulfates. At th 
end of 7 days, the lower ledves were showing definit. 
nitrogen deficiency symptoms along the midrib, ang 
the soluble nitrogen constituents of the expressed sap 
had been reduced to a low level as shown by subg. 
quent analyses (0 days, Table 1) of 6 plants cale. 
lated to a 12-plant basis. 


TABLE 1 


INFLUENCE OF AMMONIUM ABSORPTION ON VARIOUS Con- 
STITUENTS OF TOPS OF 12 CORN PLANTS 


Days 0 3 6 13 
meq/!] (NHa)2SO« in solution 
for preeeging interval .... 0 80 60 120 
Total N ds 265 284 30.3 34.8 
Total sugar (per cent. dry wt.) 5.00 6.12 6.46 5.62 
“True protein’ (mg N/g) .... 18.8 21.2 18.8 18.8 
Hs and NH«t (mg N/1) . 15.2 146 189 100 
Glutamine 42 272 (48.8 OOD. 828 
Asparagine 249 588 
a-amino 161 201 380 
Undetermined 515 904 1,592 


Thirty meq/] of (NH,),SO, were added to the re- 
maining solutions, and after 3 days, 12 more plants 
were harvested. The (NH,),SO, concentration of the 
remaining solutions was then increased to 60 meq/|, 
as indicated in Table 1. This procedure was continued 
until the final set of plants was in 120 meq/I of 
(NH,).SO,. On the 13th day the remaining plants 
began to wilt, the leaves rolled and the tips began to 
die. During this period of rapid ammonium absorp- 
tion, the solution pH remained at 6.5+ 0.1. 

At harvest the plants were separated into roots and 
tops, and the roots were washed in distilled water. 
Fresh weights were taken, the material cut into one- 
inch lengths, thoroughly mixed, one third dried for 
moisture, sugar, total N and “true protein” deter- 
minations, and the remaining portion wrapped in 
cheesecloth, frozen, slowly thawed, and the sap ex- 
pressed in a hydraulic press at 2,600 'bs./sq. in. 


ANALYTICAL METHODS 


Dry material: total sugars were determined by the 
procedure of Hassid.11 Total N and “true protein 
N” were determined by the Kjeldahl method, the 
latter after extracting the dried material with 8) 
per cent. ethanol for 6 hours followed by boiling 
water. 

Sap constituents: ammonia, glutamine, and a 


11 W. Z. Hassid, Ind. Eng. Chem., Anal. Ed., 9: 228; 
1937. 
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agine were determined by the procedure of Vick- 
ery et al2 Total soluble N was determined on 3 


per cent. trichloroacetic acid filtrates. Van Slyke 


«amino N was determined on the deproteinized fil- 
trates after the amides were hydrolyzed for 2 hours 
with 2N HCl at 100° C. followed by the liberation 
of the ammonia on the steam bath at pH 7.5.'* 
The a-amino N associated with the amides was sub- 
tracted from this value to give the o-amino N 
reported in Table 1. 

Since the data from the roots are similar, they 
will not be given here, except to note that the roots 


‘gained only 10 per cent. in dry weight during the 
‘experimental period, whereas the tops gained over 


60 per cent. during the same period. This experi- 
ment has been repeated in the spring season with 
substantially similar results. 


DISCUSSION 


The data of Table 1 indicate that the plants ab- 
sorbed large quantities of ammonium N and made 
substantial growth. There was no significant trend 
in “true protein” N, but the nitrogen absorbed in 
excess of the plant’s requirements went into the 


' formation of glutamine, asparagine and one or more 
amino acids. 


There was also a great increase of 
undetermined forms of soluble N. Ammonia does 
not accumulate in the neutral sap until the amides 
and other soluble nitrogen constituents have reached 
a relatively high level. The factor or factors pre- 
venting further utilization of this absorbed ammonia 
are not known, but carbohydrate would not appear 
to be the limiting factor. It is appropriate to recall 
Prianischnikow’s'* speculation that ammonia may not 
always be the toxie agent, but the accumulation of 
some product arising from the utilization of the 
ammonia. 

That the increase in a-amino N observed here is 
a net increase and does not come from the degrada- 
tion of protein is inferred from the stable values 
for “true protein” N. This role of amino nitrogen 
has apparently not been appreciated in the past, 
since in the usual type of experiment with etiolated 
seedlings or excised leaves the amino acids arise 
from protein hydrolysis and, hence, their role in 
metabolizing ammonia can not be appraised. This 
funetion of amino N may not be universal, however; 
for Vickery, Pucher and Clark’® found that all the 


2H. B. Vickery, G. W. Pucher, H. E. Clark, A. C. 
— and R. G. Westall, Biochem. Jour., 39: 2710, 
5. 


18 Personal communication from T. C. Broyer and D. 
R. Hoagland, University of California. 

14D, Prianischnikow, Z. Pflanzenernahr. Dungung, 4A: 
242, 1925; ibid., Jour. Russian Botan. Congress, 1: 65, 
1921, (Abstracted in Chem. Abs., 19: 3288, 1925.) 

15H. B, Vickery, G. W. Pucher and H. E. Clark, Plant 


Physiol. 11: 413, 1936. 
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ammonia absorbed by the best was transformed into 
glutamine. 

This rapid synthesis of one or perhaps more 
a-amino acids offers the possibility of a new ap- 
proach to the study of amino acid synthesis and 
protein regulation in the plant. 


SUMMARY 


When corn seedlings, previously depleted in 
soluble nitrogen constituents, are forced to absorb 
large quantities of ammonium nitrogen, soluble com- 
pounds accumulate in the sap. Asparagine, glut- 
amine, one or more amino acids and undetermined 
compounds are synthesized. Ammonia does not ac- 
eumulate until these constituents have reached a 
relatively high level. 

Frank G. VIETS, JR. 

EXPERIMENT STATION 

CHEMISTRY DEPARTMENT, 
SoutH Daxota STATE COLLEGE 


THE EFFECT OF TRANSFUSIONS OF RED 
BLOOD CELLS ON THE HYPOXIA 
TOLERANCE OF NORMAL MEN!?-2 

One of the most striking physiologic changes dur- 

ing acclimatization to high altitudes is the develop- 
ment of polycythemia.** An artificial polycythemia 
has been produced in experimental animals by means 
of cobalt administration and has apparently increased 
their tolerance to hypoxia.5 It appeared of interest 
to learn whether polycythemia induced in normal men 
by the transfusion of red blood cells would increase 
their tolerance to altitude hypoxia. 


EXPERIMENTAL PROCEDURE 


A group of ten normal young men was divided into 
two groups of five each so that the mean ages and 
body weights were comparable. During the first two 
weeks of the experiment, control observations were 
made on both groups. These consisted of determina- 
tions of oxygen capacity of the blood; arterial oxygen 
(using arterialized venous blood®) and carbon dioxide 
content and pH of the serum at sea level and at a 
simulated altitude of 15,500 feet in a low pressure 
chamber; oxygen and carbon dioxide content of alveo- 
lar air; total urinary pigments; reticulocyte per- 

1 From the Naval Medical Research Institute, National 
Naval Medical Center, Bethesda 14, Maryland. 

2 The opinions and views set forth in this article are 


those of the writers and are not to be considered as re- 
fleeting the policies of the Navy Department. 
Cambridge: 


3D. B. Dill, ‘‘ Life, Heat and Altitude.’’ 
Harvard University Press, 1938. 

4A. Hurtado, C. Merino and E. Delgado, Arch. Int. 
Med., 75: 284, 1945. 

5§. S. Dorrance, G. W. Thorn, M. Clinton, H. W. 
Edmonds and 8. Farber, Am. Jour. Physiol., 139: 399, 
1943. 


6S. Goldschmidt and A. B. Light, Jour. Biol. Chem., 
64: 53, 1925. 
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centages; blood volume by the carbon monoxide 
technic; and pulse rate, respiratory rate and respira- 
tory minute volume responses to exercise, breathing 
air and various low oxygen mixtures. . 

From the fourteenth day of the experiment to the 
seventeenth day inclusive, a total of 2,000 ml of a 
50 per cent. suspension in dextrose and saline of red 
cells prepared from blood drawn less than 24 hours 
previously was injected intravenously in each of the 
men in the first group (hereinafter known as the 
transfused group or T.G.) and a total of 2,000 ml 
of the dextrose and saline diluent alone was injected 
intravenously in each of the men in the second group 
(hereinafter known as the control group or C.G.). 
Arrangements were made so that no man knew 
whether he was receiving red cells or dextrose and 
saline. The above physiological and biochemical ob- 
servations were then resumed on both groups and 
continued for two months. 


RESULTS 


The transfusions of red cells were accomplished 
without any untoward sequelae other than urticaria 
in one man. There was neither hemoglobinuria nor 
increase in total urinary pigments. Both the oxygen 
capacity and the arterial oxygen content of the trans- 
fused group at sea level and at 15,500 feet increased 
significantly as a result of the transfusions (Fig. 1). 


> 
T 


IAL Oxygen CONT 


& 


Volumes (ml) oxygen per 100 mi blood 


(TG)*—* = Means Of transfused group 
(C.G.)*——% = Means of control group 
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Day of Experiment 
Fic. 1. Mean blood oxygen capacity levels and arterial 
oxygen contents at sea level and at 15,500 feet of ten 
men, five of whom were transfused with 2,000 ml of a 
50 per cent. red cell suspension over a period of four 
days (transfused group) and the remaining five trans- 
fused with an identical volume of dextrose in saline solu- 
tion (control group) over the same period. 


One of the most striking observations was that the 
oxygen saturation of the arterial blood both at sea 
level and at altitude was unchanged by the trans- 
fusions. In other words, the hemoglobin of the trans- 
fused red cells as well as of the original cells was 
being effectively oxygenated. During the polycy- 
themic period the pulse rate following exercise when 
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breathing low oxygen mixtures was significantly Joy», 
than control measurements (Fig. 2). The pulse Tate 


conTROL 


7’ Pulse rate after exercise 
breathing 14% O2 


*—-* = Means of tronsfused group 
Means of contro! group 


Beots per minute 
a 


TRANSFUSIONS 
5 10 1s 20 25 
Doy of Experiment 


Fig. 2. Mean blood hematocrit levels and pulse raty 
after exercise when breathing 14 per cent. oxygen of ta 
men, five of whom were transfused with 2,000 ml of , 
50 per cent. red cell suspension over a period of fow 
days (transfusd group) and the remaining five transfused 
with an identical volume of dextrose in saline solution | 
(control group) over the same period. 
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following exercise at simulated altitude appears to be 
an objective method of determining hypoxia toler. 
ance in groups of subjects. The polycythemia per. 
sisted approximately. six weeks (Figs. 1 and 2), 
There was no significant difference in the reticulocyte 
percentages of the two groups. The detailed results 
of all the various determinations will be presented in 


a forthcoming paper. 


CoMMENT 


It is believed that this procedure of red cell trans- 
fusion in normal men reproduces to a large extent the 
physiological pattern of acclimatization to altitude. 
There were both subjective and objective indications 
that the transfused group tolerated hypoxia signif- 
cantly better than the control group. The fact that 
the red cells persisted six weeks is of considerable 
interest. This period is longer than might have been 
anticipated from homeostatic considerations and yet 
shorter than what is said to be the life of the human 
red cell following transfusion,’:* namely, about three 
months. Thus, either the transfused cells were de- 
stroyed at a slightly inereased rate or the poly- 
cythemia resulted in a reduction of the stimulus to 
normal erythropoiesis. Neither the urinary pigmet! 
excretion nor the reticulocyte counts of the trans 
fused group, however, differed significantly from that 
of the control group. 

The use of “arterialized” venous blood® for arterial 

7 W. Ashby, Jour. Exp. Med., 29: 267, 1919. 


8A. 8. Wiener and G. Schaefer, Med. Clin. N. Amer, 
24: 705, 1940. 
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blood chemistry has been validated in this laboratory 


by comparison with blood obtained by arterial pune- 
ure in both normal and polycythemie (induced by 


| ed cell transfusion) men at various degrees of oxygen 


saturation. 
CoNCLUSION 


The direct transfusion of erythrocytes into normal 
young men appears to be a safe procedure and when 
the volumes transfused are sufficiently great, the re- 


sultant polycythemia appears to afford increased tol- 


Ferance to hypoxia. 
jproximately six weeks. 


The polycythemia persists ap- 


NELLO PACE, 
Lieutenant, H(S), USNR 
Wituiam V. Consouazio, 
Lieutenant Commander, H(S), USNR 
EvuGene L. Lozner, 
Lieutenant Commander, MC(S), USNR 


CYTOPLASMIC DISEASES AND CANCER 


B Recent articles by Dixon, Potter? and others 


prompt us to review various data obtained in certain 
fields and to interpret these in the light of a theory 


F we have proposed that links three groups of diseases : 
namely, virus diseases, variegational diseases and can- 
icer. The theory is based on the similarity of plants 
‘and animals at cellular and subcellular levels. Reali- 


zation of this similarity has repeatedly shown the 
way to new approaches in research. We only have 
to mention a few cases; (a) the laws of heredity, 
proven for plants and applied to animals; (b) studies 
on enzyme and respiration, processes in yeast, and 


‘organs of higher plants, often elucidating similar 


processes in animals; (c) studies on plant viruses, 
indicating the way for isolation and purification of 
animal viruses; (d) studies on lower plant and animal 
forms, demonstrating the similarity of these forms 
on a cellular level. 

That the ultimate agent of cancer may reside in the 
cytoplasm was suggested by Warren Lewis,? among 
others, in 1936. However, he did not specify what 


component of the cytoplasm might be involved. In. 


recent years there has been an increasing ten- 
dency? *-* to consider many cancers as cytoplasmic 
diseases and to regard the nuclear abnormalities asso- 
cated with them of a secondary nature. Without 
doubt certain diseases of the tumor type are induced 
by viruses: e.g., the Shope papilloma and Rous sar- 
coma. Oberling* has suggested that all cancers may 
ultimately be shown to be virus diseases. However, 
in the great majority of cases it has not been possible 


1T. F. Dixon, Nature, 155: 596, 1945. 

Van R. Potter, SCIENCE, 101: 609, 1945. 

* Warren H. Lewis, SCIENCE, 81: 545, 1935. 

‘Ch. Oberling, ‘ ‘The Riddle of Cancer,’’ Yale Univer- 
sity Press, 1944, 
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to demonstrate a causal virus. Moreover, the induc- 
tion of cancer by specific carcinogenic agents such as 
methylcholanthrene, x-rays, ete., can be explained on 
the basis of the pure virus theory only when a series 
of rather involved assumptions are made. Granting 
that some cancers may be cytoplasmic diseases, that 
viruses are for the most part typically associated with 
the cytoplasm and that at least some cancers are virus- 
induced, what evidence do we have for a theory 
which reconciles both the virus and the so-called non- 
virus. theories of cancers? 

There have been numerous theoretical discussions 
on this subject, but in practically all instances definite 
experimental or observational evidence has been lack- 
ing. After Bensley and Hoerr® in 1934 separated 
mitochondria from liver tissue, Claude® in 1940 iso- 
lated from tumor tissue macromolecular complexes 
containing ribose nucleoprotein. He subsequently 
suggested that these fractions might be identical with 
mitochondria and that they might have an etiologic 
signifieance. However, considering the rate of cell 
division of neoplastic tissues, the mere presence of 
mitochondria in such tissues is not of itself signifi- 
cant, because mitochondria are always abundant in 
dividing tissue. Claude could not show that the frac- 
tion differed qualitatively from a similar fraction 
obtained from normal tissues nor did he point to any 
analogous case in which plant or animal mitochondria 
function as pathogenic entities. 

As a result, of studies on the interrelations of plas- 
tid chromoprotein, tobacco mosaic protein and cell 
metabolism, Woods and duBuy suggested in 1941’ 
that a fundamental relationship might exist between 
mitochondria (or plastids, which are specialized mito- 
chondria sensu Guilliermond) and virus proteins. 
Later, in 1943,°-° they were able to show that plant 
variegations are diseases often of virus-like nature, 
which are caused by abnormal cytoplasmic particu- 
lates of hereditary character: the plastids or mito- 
chondria. That plastids can be modified by a nuclear 
factor, and that this modification is transmitted there- 
after by cytoplasmic heredity, was shown in maize 
by Rhoades in 1943.1° Other eases of plastid inheri- 
tance were reported by Anderson, Demerec, Imai, 
Renner and others.11 Woods and duBuy were able 
to establish a “spectrum of variegation” ranging from 

5 R. R. Bensley and N. L. Hoerr, Anat. Rec., 60: 251, 
mei Claude, ScIENCE, 91: 77, 1940. 

7M. W. Woods and H. G. duBuy, Phytopath., 31: 978, 
1941; id., 32: 288, 1942. 

“a bes W. Woods and H. G. duBuy, Phytopath., 33: 637, 
ie G. duBuy and M. W. Woods, Phytopath., 33: 766, 
10 M. M. Rhoades, Proc. Nat. Acad. Sci., 29: 327, 1943. 

11K. G. Anderson, Bot. Gaz., 76: 411, 1923; M. 


Demeree, Bot. Gaz., 84: 139, 1927; Y. Imai, Genetics, 
13: 544, 1928; O. Renner, Flora, 30: 218, 1936. 
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the normal plastids through mutated mitochondria to 
typical viruses. These mutated mitochondria, of 
course, persist only when they are to a certain extent 
compatible with the genic constitution of the cell. 
Since Guilliermond and others’? have shown that 
plastids are specialized mitochondria, the variegational 
plant diseases can be considered as mitochondrial dis- 
eases. 

The authors further described numerous instances 
in which the presence of abnormal (mutated) plastids 
causes profound changes in cell metabolism; e.g., dis- 
turbances in oxidizing enzyme systems, cell differen- 
tiation and growth, functions of the normal plas- 
tidome, ete. Thus factual evidence has been supplied 
for the validity of the suggestion made by A. F. 
Woods over forty years ago’ that certain “non- 
infectious” variegations and certain viroses of the 
mosaic type are fundamentally the same. In the 
most extreme cases of cell disturbance these changes 
were so great that the cells remained more or less 
isodiametric or undifferentiated in form, thus parallel- 
ing some of the conditions found in cancer. More 
recently we have been able to demonstrate the in- 
fluence of temperature on the relative dominance of 
either the normal or the pathogenic chondriosomal sys- 
tems when both exist in the same ecell.1* From these 
observations it has been possible to offer by analogy 
definite suggestions as to what may be the underlying 
phenomena governing the latent period, initiation, 
development or regression of cancers, namely changes 
in chondriosomal equilibria. 

We could demonstrate the presence of a ribose 
nucleoprotein in virus-free plastids, thus confirming 
the earlier report by Menke’ of the presence of this 
type of protein in the plastid. Attention was called 
to the apparent relation between the ribose nucleo- 
protein components of the normal and the variega- 
tion-inducing plastids or mitochondria, and the ribose 
nucleoprotein constituting the pathogenic viruses. 
Considering the self-perpetuating nature of the abnor- 
malities it was suggested that the mutational change 
in the plastids probably occurred in the ribose nucleo- 
protein component of the disease-causing entities, the 
chondriogene. 

Since it has long been recognized, though sometimes 
forgotten, that plant and animal mitochondria are 
fundamentally alike, animal mitochondrial diseases 
might be expected to oceur. Although the exact fune- 
tions of animal mitochondria are not fully understood, 
there is increasing evidence that the mitochondria play 


12 A. Guilliermond, G. Mangenot et L. Plantefol, Traité 
de cytologie végétale, Le Francois, Paris, 1933; A. Guil- 
liermond, ‘‘The Cytoplasm of the Plant Cell,’’ Chron. 
Bot. Co., Waltham, Mass., 1941. 

13 A, F. Woods, Centralbl. f. Bakt. u. Par. Krankh., 
5(II): 745, 1899. 

14 M. W. Woods and H. G. duBuy, Phytopath., in press. 
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an important role in controlling cell metabolisy x 
Hence, mitochondrial diseases in animals should , 
characterized by a disturbed cell metabolism in whic, 
the disturbing agent is self-perpetuating in {, 
cytoplasm. Mitochondria, changed by a process ¢ 
“retrograde” evolution, could be considered as th 
underlying cause not only of the plastid-controlly 
variegational diseases and ultimately of the Viroses, 
but also, through a similar course of evolution, x 
the underlying causes of many cancers. As far x 
we are aware, the first experimental data to be pr. 
sented pointing to such a fundamental relationship 
among these three types of diseases are given in oy 
earlier papers. 

On the basis of the data dala in these paper 
we can consider the viroses as infectious diseasy 
caused by entities evolved from one-time normal ¢¢l 
components, namely, the ribose nucleoprotein con. 
ponents of the plastids or mitochondria. In the cag 
of the variegational diseases, we deal with recently 


produced pathogenic cytoplasmic particulates, the | 
variegation-inducing plastids or chondriosomes. 


it not highly plausible that similar conditions exist in 


animals? Thus we might expect to find cancer & 


inducing viruses at one end of a “cancer spectrum’ 
and at the other localized cancer-inducing mitochon. 
dria, which should be demonstrable serologically ani 
probably microchemically, corresponding to the spec. 
trum of variegation-inducing plastids (mitochondria) 
of plants. In this connection it should be stressed 
that this theory does not hold that all agents nov 
classed as viruses in animals are necessarily of mito- 
chondrial origin. Agents such as those causing psit- 
tacosis, vaccinia, etc., may be more closely allied to 
known organisms such as the agents of pleuropne- 
monia, agalactia, ete., than to the true viruses. The 
detailed reasons for the acceptance of a biphyletic 
origin of the macroviruses on the one hand and of 
the true viruses on the other can not be elaborated 
here. The theory does not require that all the viruses 
which attack a given species, man for example, have 


necessarily arisen from chondriosomal proteins of the § 


same species. In fact, the wide host range of some 
animal viruses suggests that chondriosomal nucleopr- 
teins of many phyla may be involved. 

Since our original publication of the foregoing 


concept relating viruses, pathogenic mitochondm § 


(plastids) and hypothetical cancer-inducing mitochor 
dria, Haddow*? and Darlington’*® in England, ani 
more recently Potter? in America, have broachel 
somewhat similar concepts in theoretical reviews. 12 


15 W. Menke, Ztschr. f. Physiol. Chem., 257: 43, 1938 

16 A, Claude, A.A.A.S. Research Conference on Cane 
4: 232, 1945. 

17 A, Haddow, Nature, 154: 194, 1944. 

D. Darlington, Nature, 154: 164, 1944; 154 
489, 1944. 
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interpreting the paper of Darlington in particular, 
it is important to recognize that (a) there is an 
extensive experimental basis for the acceptance of a 
nuclear hereditary system; (b) there is increasing 
evidence for the existence of an extra-nuclear, mito- 
chondrial hereditary system; (¢) there is no evidence 
for a diffuse cytoplasmic hereditary system (Sonne- 
horn’s data!® quoted by Darlington as evidence can be 
differently interpreted on the basis of experiments 
supplied by Marshak and Walker®®) ; also, mitochon- 
drial exchange has not been excluded in Sonneborn’s 
experiments. Darlington does not even mention 
mitochondria, but only plastids of green plants) ; 
and (d) the development of simple non-hereditary 
cytoplasmie proteins into hereditary systems is en- 
tirely without experimental proof. A casual student 
might find illuminating and thought-provoking the 
postulate, that a non-hereditary protein gradually de- 


Svelops into an hereditary protein, and this, via a 


particulate hereditary system, into a nuclear heredi- 
tary system. Such a view implies that any change in 
any part of the cell might be the cause of cancer and 
is, therefore, of little help to the person who has to 
make a choice among the many experimental ap- 


It is possible that hereditary particulates of the 
cytoplasm, other than the mitochondria or plastids, 
may exist and may develop into pathogenic agents, 
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but the important issue is that we do not have ade- 
quate evidence for their existence. On the other 
hand, we do have proof of the occurrence in nature 
of known cytoplasmic particulates that can become 
pathogenic and that can be connected with viruses 
by gradual steps in a “spectrum of variegation.” 

In the plastid-induced variegations of plants we 
have access to concrete facts which may well be 
applied to the solution of the cancer problem. We 
have at least been able to set up a theory which 
reconciles both the virus and so-called non-virus 
theories of cancer. In addition, it offers an explana- 
tion for such phenomena as latency, fluctuations in 
activity of tumor cells, ete. Also, the precise cellular 
structures which are changed at the induction of a 
cancerous condition are indicated. The data obtained 
from studies on cytoplasmic particulates of plants ean 
of‘er leads for studies in the much more difficult field 
of animal cytoplasmic diseases.24_ They will help the 
workers in the field of cancer to make a choice 
among the great number of scientific approaches pos- 
sible in their complex field. 

Marx W. Woops 


FORMERLY OF THE UNIVERSITY OF MARYLAND, 
COLLEGE PARK, MD. 
_H. G. puBuy 


INDUSTRIAL HYGIENE RESEARCH LABORATORY, 
NATIONAL INSTITUTE OF HEALTH, 
BETHESDA, Mp. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN ANTIBIOTIC FROM A BEE PATHOGEN 


Tue fact that honyebee larvae dead of American 
foulbrood (scales) almost invariably contain pure 
cultures of Bacillus larvae suggested that this organ- 


ism might produce an antibiotic. When such scales 


were placed on the surface of freshly seeded nutrient 
agar plates of a soil suspension, and of market milk, 
definite inhibition zones were noted. Since antibiosis 
against a wide bacterial flora was thus shown, quali- 
tative studies were made employing cultures of Gram- 


| positive, Gram-negative and acid-fast bacteria. 


Inhibition zones were produced around seales placed 
on plates seeded with the following cultures: Staphy- 
lococcus aureus, Staphylococcus albus, Streptococcus 
agalactiae, Escherichia coli, Aerobacter aerogenes, 
Brucella abortus, Brucella melitensis, Bacillus subtilis, 
Bacillus alvei, Mycobacterium tuberculosis var. hom- 
inis, Mycobacterium tuberculosis var. bovis. No in- 
hibition oeeurred with Mycobacterium avium or an 
unidentified acid-fast bacterium from a skin lesion. 


_T. Sonneborn, Proc. Nat. Acad. Sei., 29: 329, 1943; 
id., 29: 338, 1943. 

*0 A. Marshak and A. C. Walker, Amer. Jour. Physiol., 
143; 235, 1945. 


Secondary or “clearing” zones appeared progressively 
around the original inhibition zones with B. subtilis 
and E. coli, but not with Staph. aureus. Such zones 
produced no growth on subculture, even though, with 
B. subtilis, numerous spores were present. 

The size of the inhibition zone around seales on 
agar plates seems to be a function of the diffusion 
properties of the antibiotic rather than a measure 
of its concentration or activity against a particular 
organism. Thus, approximately equal zones are pro- 
duced around E. coli and B. subtilis; yet an aqueous 
seale extract which inhibited B. subtilis in nutrient 
broth at a dilution of 1: 20,000 inhibited Staph. aureus 
at only 1:2,000. The eup assay method has not 
proved feasible. 

What appears to be the identical antibiotic is pro- 
duced in culture by B. larvae, but only, as has been 
shown for certain enzymes,? when sporulation occurs. 
Sporulation has not been attained in broth culture, 

A peculiarity was noted when B. larvae was grown 
on serum-glucose-potato extract agar in the presence 


21H. G. duBuy and M. W. Woods, A.A.A.S8. Research 
Conference on Cancer, 4: 162, 1945. 

1E. C. Holst and A. P. Sturtevant, Jour. Bact., 40: 
723-731, 1940. 
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of the human or bovine strains of the tubercle organ- 
ism. On this medium B. larvae cultures grow well, 
but fail to sporulate. When the tubercle organisms 
are present, however, sporulation oceurs. Since the 
human and bovine strains studied show a different 
inhibition response to the presence of B. larvae and 
since the avian strain is not inhibited, a cultural 
method of differentiating such strains might be pos- 
sible. 

The antibiotic is soluble in water, but not in the 
common organic solvents or aleohols. It is adsorbed 
on activated charcoal or infusorial earth, but no 
eluent has been found. The material does not pass 
through either a Cellophane or a parchment mem- 
brane. It possesses moderate heat stability and can 
be sterilized by pasteurization without appreciable 
loss of potency. Active preparations have been ob- 
tained from seales held for over four years in the 
laboratory. Antibiotic activity is greatly inhibited 
by the presence of glucose, but not by sucrose, gly- 
cerol, xylose or cysteine. 

A certain amount of toxicity was demonstrated 
when a scale extract was injected intraperitoneally 
into mice, but no toxicity was evident upon oral ad- 
minstration. Experiments to determine possible 
therapeutic use are in progress. 

The writer wishes to acknowledge the assistance of 
C. K. Mingle and J. O. Heishmann, of the Animal 
Disease Station of the Agricultural Research Center, 
in preparing certain cultures, and especially the help 


of A. Frank in preparing the Mycobacterium cultures. 


E. C. Hoist 
AGRICULTURAL RESEARCH ADMINISTRATION, 
BUREAU OF ENTOMOLOGY AND 
PLANT QUARANTINE, 
U. 8S. DEPARTMENT OF AGRICULTURE 


THE CONTINUOUS CULTIVATION OF 
MICRO-ORGANISMS 

Ir was in the belief that micro-organisms could be 
so handled that the substrate could be continuously 
collected, spent organisms removed and fresh sub- 
strate added that the following two experiments were 
performed. 

Experiment 1. The cultivation of Penicillium nota- 
tum. All glassware was chemically clean and sterile 
before the start of the run and all manipulations 
were done in a manner to maintain sterility or rather 
to prevent the entrance of organisms foreign to the 
desired ones. 

The Penicillium notatum used was an experimental 
surface-growing strain that under normal handling 
had been producing 50 units per cubic milliliter? of 

1 Recently strains of Penicillium have been isolated 
having much greater yields than the strain used. This, 


however, does not have any bearing on the experiment 
itself. 
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substrate. The substrate was the standard corn steep 
composition and four days was chosen as the incuba. 
tion period. 

Daily ecultivations from the removed mati showed 
that during the course of the run no morphologica] 
change occurred to the organism and no change in jt 
penicillin production could be detected. Daily estima. 
tions of the penicillin level of the outflow from the 
apparatus showed no change. 

The diagram of the apparatus is self-explanatory, 
Sizes of glassware were dictated by availability and 
may not have been optimum. The prime requisite of 
the set-up is the regulation of the flow and removal 
of the matt at such a rate that self-inoculation oceurs 
with the minimum lag period and the removal of 
adult organisms before they can mutate. 


Fie. 1. Experiment I. Production of penicillin. Key: 
1. Container for sterile substrate. 2. Serew clamps 
to regulate inflow and outflow, in this case 20 ml per hour. 
3. Aeration tube (cotton plugged). 4. Fermentation tube 
in this case 4 em x 200 em and containing 200 ec of fer- 
menting substrate. 5. Glass baffles to protect open end 
of tube. 6. Emery covered roller to remove matt. 7. 
Glass beads to fill lower portion of fermentation tube so 
that a thin film of fluid floats the matt. 8. Jar to hold 
removed matt. 9. Shielded container to hold penicillin 
containing outflow. 


Experiment II. Cultivation of Yeast. To deter- 
mine the possibility of utilizing the principles in- 
volved in the Penicillium experiment with other organ- 
isms the following experiment was set up. 

A commercial strain of brewers’ yeast was used. 
The details of the apparatus had to be varied due to 
the difference in characteristics of the organism. The 
wire screens indicated in the diagram serving as batfiles 
worked with relative satisfaction, the outflow being 
only slightly turbid. The yeast cells in the collecting 
columns compacted to remove most of the fluid and 
yielded a pasty mass of cells. 

The alcohol estimation of the outflow was based on 
the specific gravity and is quite inaccurate, the per 
cent. on this basis was indicated as about 4 and did 
not vary more than a very small amount from day to 
day. Daily culture of the yeast at the removal point 
did not show any change in characteristics. 

The diagram (Fig. 2) is self-explanatory. As with 
the first experiment sizes were determined by avail- 
ability and are probably not optimum. 

Aeration of the reaction chamber in both expet'- 
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ments was adequate, although a forced draft could 
have been used if desired. 


8. 
Fic. 2. Experiment II. Fermentation by brewer’s 
yeast. Key: 1. Container for sterile substrate. 2. Screw 
clamps to regulate inflow and outflow in this case 50 ml 
per hour. 3. Aeration tubes cotton plugged. 4. Fermen- 


tation tube in this case 4 em x 200 em and containing 300 . 


ml of substrate. 5. Wire screen baffles to help deposit of 
yeast cells in side arms. 6. Side arms for partially com- 
pacting and removing yeast cells. These side arms were 
2 em by 50 em. 7. Serew clamps for use in removing 
semi compacted yeast mass. 8. Container for alcohol con- 
taining fluid. 
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These two experiments are presented with the idea 
that a useful method has been devised for the massive 
cultivation of micro-organisms without resort to very 
large containers with the attendant loss of time for 
discharge, cleaning and recharging. It is also believed 
that the technique could be applied to the cultivation 
of any micro-organism if the proper modifications in 
the basic apparatus were devised. 

It is believed that the method would prevent a large 
loss of substrate by preventing the formation of 
mutants and by the possibility of stopping the reac- 
tion at any point if contamination should oceur with 
only the loss of the preceding material. 


A. Moor 
DEPARTMENT OF OPHTHALMOLOGY, 
OscaRk JOMNSON INSTITUTE, 
WASHINGTON UNIVERSITY SCHOOL OF 
MEDICINE, St. Louis 


SOCIETIES AND MEETINGS 


THE AMERICAN PHILOSOPHICAL SOCIETY 


Tue American Philosophical Society and the Na- 
tional Academy of Sciences held a joint meeting in 
Philadelphia on Friday and Saturday, November 16 
and 17, 1945. The open sessions were devoted to a 
symposium on “Atomic Energy and its Implications.” 
About four hundred members of the two societies 
and specially invited guests were present. Because 
of this large number and the fact that the meetings 
were open the sessions on Friday were held in the 
auditorium of the University Museum of the Uni- 
versity of Pennsylvania, and on Saturday the open 
session was held in the Old Custom House, Chestnut 
Street below Fifth, now occupied by the Carl Schurz 
Foundation. At each of the open sessions there were 
approximately six hundred persons present. 

The following papers were read at the morning and 
afternoon sessions on Friday : 

Henry DeWolf Smyth, Princeton University, ‘‘The Scien- 
tific Background of the Atomic Bomb.’’ 

J. Robert Oppenheimer, California Institute of Technol- 
ogy, ‘‘Atomie Weapons.’’ 

Robert S, Stone, M.D., University of California, ‘‘The 


Health Protection Activities on the Plutonium Proj- 
ect.”? 

Joseph H, Willits, The Rockefeller Foundation, ‘‘The 
Process of Social Adjustment to Atomic Energy.’’ 

Jacob Viner, University of Chicago, ‘‘Implications of 
Atomie Bomb for International Relations.’’ 

Irving Langmuir, General Electric Company, Schenec- 
tady, ‘World Control of Atomic Energy.’’ 

James T. Shotwell, Carnegie Endowment for Interna- 
tional Peace, ‘‘The Control of Atomic Energy under 
the Charter, ’? 


Awards made by the National Academy of Sciences 
at the dinner on Friday evening at the Benjamin 
Franklin Hotel were announced in Science for 
November 30. 

Preceding the Friday evening lecture by Arthur 
Holly Compton on “Atomic Energy as a Human 
Asset,” which was given in the Auditorium of the 
Edison Building of the Philadelphia Electric Com- 
pany, Dr. Conklin presented the Benjamin Franklin 
Medal of the American Philosophical Society on be- 
half of the society. After reviewing the history of 


‘this medal he turned to Dr. Compton and said “To 


you, Arthur Holly Compton, preeminent in science, 
distinguished successor of Franklin in exploring the 
fire from the sky in the form of cosmic rays, philoso- 
pher and statesman in education, ethics and inter- 
national relations the American Philosophical Society 
awards this Benjamin Franklin Medal.” 

The following papers were read at the open session 
on Saturday: 


Harold C. Urey, University of Chicago, ‘‘ Methods and 
Objectives of Isotope Separation.’ 

Enrico Fermi, University of Chicago, ‘‘ The Development 
of the First Chain Reacting Pile.’’ 

Eugene P. Wigner, Princeton University, ‘‘ Resonance 
Reactions. ’’ 

John Wheeler, Princeton University, ‘‘Problems and 
Prospects in Elementary Particle Research.’’ 


All the papers read at this meeting will be pub- 
lished in No. 1 of Volume 90 of the Proceedings of 
the American Philosophical Society. 
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President Frank B. Jewett, of the National Acad- 
emy of Sciences, telegraphed President Truman that 
the council of the academy at its meeting on Novem- 
ber 15 in Philadelphia in connection with the joint 
meeting of the academy and the American Philosophi- 
eal Society on “Atomie Energy and its Implications” 
expressed unanimous approval of the published text 
_ of the Declaration on Atomic Energy issued that day 
(November 15) jointly by President Truman and 
Prime Ministers Attlee of Great Britain and Macken- 
zie King of Canada. 

The members of the American Philosophical Society 
in executive session on November 17, at the time of 
the joint meeting of the society and the National 
Academy of Sciences, adopted the following resolu- 
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tion to be presented to the President of the Unite 
States: 


WHEREAS, the growth of knowledge is an importayt 
source of the nation’s strength, and whereas, the great. 
est freedom for study and discussion is essential to the 
effective growth of knowledge and of the nationg| Wel. 
fare, it is Resolved that no legislation should interfer, 
in any manner with basic scientific research and its pub. 
lication in any field, and in particular with relation ,, 
atomic energy. 


It was the general agreement of all those prego 
at the meeting that it was one of the most importa 
and suecessful meetings ever held by either society, 


L. P. 
HALL OF THE AMERICAN 
PHILOSOPHICAL SOCIETY 


DISCUSSION 


THE SMALL MOUNDS OF THE GULF 
COASTAL PLAIN 


In various parts of the United States and in other 
parts of the world, areas of abundant small mounds 
have been frequently discovered and reported.'?:3 
Of these, the mounds of the Gulf Coastal Plain are 
among the best known. During 1942 and 1943, the 
writer made almost daily airplane flights over various 
parts of the United States, but especially in the 
coastal areas of Texas and Louisiana, which afforded 
an opportunity to observe the excellently developed 
small mounds of the Gulf Coast. A further study 
was made on the ground where aerial observation 
showed these mounds to be well developed. Inasmuch 
as the writer has arrived at conclusions concerning 
their origin which differ from any theory that to his 
knowledge has been previously proposed, a discussion 
of these mounds is briefly presented here. 

The mounds are present by the hundreds of thou- 
sands in a broad belt along that part of the Gulf 
Coastal Plain extending from near the Corpus Christi 
region of Texas eastward to the vicinity of Lafayette, 
Louisiana, where the mound-containing sediments are 
abruptly truncated by Mississippi alluvium. They are 
best developed and are nearly everywhere present in 
southeast Texas and southwest Louisiana on level or 
almost-level ground, where they form the so-called 
“pimple prairies.” They are most commonly present 
and they are of most perfect form immediately to the 
landward of coastal lagoons, whereas inland the 
mounds are generally more scattered and less well- 
preserved. Mounds, of the type referred to here, are 


1A. C. Veatch, U. 8. Geological Survey Prof. Paper 46, 
pp. 55-59, 1906. 

2W. A. Dalquest and J. G. Scheffer, Jour. Geol., 50: 1, 
68-84, 1942. 

3 J. C. Branner, SCIENCE, n.s., 21, 514-516, 1905. 


completely absent from the barrier beaches and relate 
beach deposits and, also, are absent from the exte. 
sive area covered by wind-blown sand in the regi 
between Corpus Christi and the Rio Grande Rive, 
In fact, the mounds are wholly confined to are 
which appear to be brackish-swamp-deposited facig 
of the two extensive Quaternary formations, the Beav- 
mont and the Lissie. 

The mounds are symmetrical in form and rathe 
uniform in size and shape. They are circular in 
ground plan and in vertical section they have th 


shape of a low flattened dome. Although they may] 


vary in diameter from ten to one hundred feet, and in 
height from one to five feet, they average about thirty 
to fifty feet across and about two or three feet in 
height. Where the hillocks are well developed, they 
are scattered at intervals of about one hundred fee 
and oceupy from ten to twenty-five per cent. of the 
land. 

The mounds consist of dark gray loamy sand whiei 
at a depth ranging from two to four feet grades into: 
loamy clay similar to that of the inter-mound areas 
No gravel is present either in the mounds or in the 
areas between them. No fossils or artifacts are fouul 
in these hillocks; however, inasmuch as layers 0 
caleareous concretion are found in the subsoil, it i 
likely that fossils have been leached from the mounts 
They are nearly always topped with a thick growil 
of tall dark-green weeds which makes them easy 
see from the air. The mounds have no elongate ax 
and they do not have any other apparent orientatio! 
but rather are scattered at random. However, © 
lectively, the mounds tend to be distributed in irregt 
lar belts parallel to the coast line. 
ciated with the mounds are circular patches of sav! 


which are commonly referred to locally as “sinks” 


“slick spots.” No vegetation grows upon these sandy 
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Unite fm spots and, consequently, they appear as prominent 
white scars from the air. 

Some of the previously suggested modes of origin 
et for these and other similar mounds are: 
to J, Human Origin—constructed by Indians for tepee 
1al Wel sites.1 
aterfere II. Erosional Origin—formed by the carving action 
its pub. of wind or water.1 
ition ty IJ. Wind Depositional Origin—formed of wind-blown 

sand trapped by clumps of vegetation.! 
presen} IV. Artesian Spring Origin—deposited at the mouth 
of an artesian spring.4 

portant 


vy. Animal Origin—formed by burrowing animals,? 
such as gophers, prairie dogs or ground squir- 
rels, or by insects such as hill-building ants.1 


Of these suggested theories, the last one is probably 
fthe most generally accepted and, consequently, it is 
noteworthy that neither present-day nor fossil bur- 
rows were found by the writer and that ant hills were 
not frequently encountered. Moreover, one would ex- 
pect the distribution of hillocks formed by animals to 
be independent of geological formations. The fact 
Bthat they are definitely confined to areas of Quater- 
Bnary brackish water sediments indicates that such 
Edeposits are directly associated with the origin of the 
mounds. Furthermore, although the writer has flown 
over and traveled over many parts of the Great Plain 
where one would expect mounds formed by burrowing 
mnimals to be best developed, he has not observed any 
mounds even remotely resembling those of the Gulf 
oastal Plain. 

It is the writer’s belief that the mounds are water- 
deposited features originating as sandy islets along 
he margin of marsh-grass-lined lagoonal swamps. 
Aerial observations of many inaccessible areas, such 
as along the shore of Sabine Lake, Caleasieu Lake 
and on the landward side of the lagoon in the vicinity 
of Galveston, shows these islets along the shore in 
arious stages of formation and grading into mounds 
preserved on land. During the process of filling-in of 
he lagoons by sedimentation the marsh grass of the 
shore line encroaches, not as an even stand of marsh 
grass, but rather by advancing into the lagoon in cir- 
cular clumps as spots offshore become shallow enough 
0 permit the grass to gain a foothold. After a few 
Plants have gained such a foothold, they tend to trap 
sand and, in this manner, a submerged or slightly 
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asy | MRemerged islet surmounted by a thick clump of grass 
e axes MMS constructed. When preserved by shoreline emer- 
tation Meence, these small islets eventually form the small 
r, col mounds that dot the coastal plain. In some areas 
reg: M™@slet-lined lagoons grade into level swamp land which 


-asso- farther inland becomes a so-called pimple prairie. In 


' sand MMsuch cases, it is quite probable that the islets are 
cs’ CE ‘T. L. Bailey, Univ. of Texas Bull., No. 2333, 22-30, 
sandy 1, 1923. 
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preserved as sand lenses when the inter-mound areas 
become completely filled with silty clay. However, 
when the ground dries the mounds may again appear 
in relief as a result of the greater compaction of the 
clay between the mounds, compared to that of the 
sand composing them. 

Rosert 8. Dietz 


AN UNUSUAL ACTION OF AMPHETAMINE 


WHILE screening compounds for amphetamine-like 
actions I observed the following interesting phenome- 
non: When fireflies were moistened on the abdomen 
with 0.5 per cent. to 2 per cent. amphetamine sulfate 
solution the normally intermittent glow became con- 
tinuous for hours at a time. The more concentrated 
amphetamine solutions appeared to result in longer 
action. 

Mr. G. R. Fessenden of this laboratory suggested 
the morning-glory beetle Metriona bicolor as a sub- 
stitute for the firefly. This insect periodically as- 
sumes a gold color, which it loses when disturbed. 
Application of amphetamine solution to the beetles 
resulted in their developing a gold color which per- 
sisted for days and was not discharged by disturbing. 
We also applied amphetamine to ctenophor jelly-fish 
without effect on their luminescent behavior. 

We are now attempting to ascertain whether this 
action is specific for amphetamine and whether it is 
on a luminescent enzyme system or on a muscular 
shutter system, The medico-legal uses of this test are 
also being explored. 

JOSEPH SEIFTER 

WYETH INSTITUTE OF APPLIED BIOCHEMISTRY, 

PHILADELPHIA 


AN APPEAL FOR AID TO THE PHILIPPINE 
BUREAU OF FISHERIES 


I HAVE been asked to aid in rebuilding the working 
library of the Philippine Bureau of Fisheries. The 
Japanese wantonly destroyed the great scientific li- 
brary of the Bureau of Science and all scientific col- 
lections. In addition, the members of the staff of the 
Bureau of Fisheries lost all their possessions, includ- 
ing their professional libraries. ; 

The resumption of work at the Bureau of Fisheries 
is under very great handicaps, not the least of which 
is the entire absence of all printed matter on fish and 
fisheries. 

I therefore ask scientific men all over the country 
to contribute anything they can spare on fish, fisher- 
ies, fish culture and the like. Send material to me 
at the address given below. I shall undertake to see 
that it gets to the Bureau of Fisheries at Manila. 

ALBert W. C. HERRE 


NATURAL HIsTorY MUSEUM, 
STANFORD UNIVERSITY, CALIFORNIA 
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WILD NATURE 


Our Heritage of Wild Nature. By A. G. TANSLEY, 
F.R.S., 74 pp. 26 photographs. Cambridge: at 
the University Press; New York: The Macmillan 
Company. 1945. $2.50. 


Puans for rebuilding the war-torn, crowded island 
of Britain at first gave little consideration to the con- 
servation of flora and fauna in natural areas. Cities, 
industry, commercial forestry, agriculture—all were 
making desperate, overwhelming demands. 

This book pleads for organized conservation of wild 
life—before it is too late. 

Some “planners” envision a Britain where every 
foot of ground will be blue-printed into towns and 
cities, tilled areas, forest plantations and intensively 
used playgrounds and resorts. This would mean the 
end of a rural landscape which, in its combination of 
wild forests, heaths and moorlands together with til- 
lage and pasture, is distinctive and beautiful. Preser- 
vation of the wild and half-wild areas is necessary 
not only for their own sake, but as habitats for wild 
life. Conservation of many animal species, includ- 
ing the two native deer, the mice and voles, the rabbit 
and several carnivores, require lands on which agri- 
culture or other interests are subordinate. 

The types of vegetation and scenery of Britain and 
the alterations that have occurred in historic times 
are discussed briefly. Some biologically important 
types, such as oakwoods and alderwoods, are eco- 
nomically unprofitable. They, and their faunas, will 


therefore disappear unless the public acts. The sea- 


coast, a particularly interesting national asset, is be- 
ing preempted for private use. The early establish- 
ment of national reserves is imperative. 

Professor Tansley traces the history of the nature 
reserve movement in Britain. A considerable number 
of protected areas exist, but there has been little eo- 
ordination of effort. A national program is required. 
The Nature Reserves Investigation Committee in 1943 
recommended the establishment of a series of small 
National Nature Reserves. These are planned chiefly 
for scientific purposes to preserve both flora and 
fauna. 

For more than a decade Britain has been consider- 
ing the need for National Parks, and a number of 
specific areas are now being examined by the Min- 
istry for Town and Country Planning. These would 
be much more extensive than the proposed Nature 
Reserves, and would be primarily for public enjoy- 
ment. In regions where wild land is limited, the 
parks would be known as Scheduled Areas. In them 
present ownership or usage would not be changed. 
“The only restriction would be the prohibition of 
development destructive of the present character of 
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the countryside.” To preserve certain wild cong 
tions, Nature Reserves might be established with; 
National Parks and Scheduled Areas. 

A Wild Life Service is recommended, to study thy 
fauna and flora of Britain and to work with |g); 
management agencies to conserve it. The autho 
recognizes the close affinity of such a service to th 
bureau which will operate the National Parks apj 
especially the Nature Reserves. However, he belieye 
it would be “difficult or even impracticable to burdey 
scientific investigators with administration of landmerg tr 
Perhaps because of the troubled history of governfifnd na 
ment control of predators in the United States, this fiber 
British Wild Life Service would be specifically nfMeir p 
quired to work closely with the humane societies if if telli 
became necessary to plan the destruction of larydiMfecetat 
numbers of injurious mammals or birds. mre of 

The author recognizes the impossibility of establishio tho 
ing in populous Britain a series of extensive wil Ther 
areas similar to the great national parks of the United terest 
States or Canada. His program for prohibiting fu st, te 
ther economic developments in specified areas and fom oks | 
maintaining modified habitats for interesting plant@i joni. 
and animals makes the best of realities in a lang, q ; 
where the primeval wilderness vanished centuries ago gove 
Some of the policies suggested in this book might b Agric 
applicable to our own eastern and middle-westerg. ons,” 
country, where the purist in nature conservatiogy 
laments that all is lost beeause extensive wilderncg,, 
areas no longer are available. On th 

Professor Tansley summarizes his book by recom.) ,, 
mending the establishment of a National Wild Lif ropie 
Service, National Nature Reserves and National...) 
Parks; enlarging the prerogatives of the Forestry 


gy in 
Commission ; and teaching conservation in the schoo p.,, 
He has condensed his excellent plea for organize! red, 2 


nature conservation into 67 pages of text illustrated 
by 26 fine photographs. 
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Victor H. CAHALANE 


PLANT SCIENCE IN LATIN AMERICA 


Plants and Plant Science in Latin America. Editet 
by Frans VerpDoorN. xl +384 double column pp 
83 plates+text illus. Waltham, Mass.: Chronid 
Botanica Co.; New York City: G. E. Stechert au! 
Co. 1945. $6.00. 


Ir one is interested in the plant life of Latil 
America from almost any angle, even an amateurs 
one, this volume is the one to buy. Speaking broadly 
it is the most comprehensive book so far published 
the green world to the south of us. Great pains havé 
been taken to procure material from authoritativé 
sources. Almost a hundred authors of many natiol 
alities have written accounts of the vegetation 
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0. 265; 
jant resources, involving information on agriculture, 
prestry, plant diseases, plant distribution, ecology, 
;matology, geology, economic plants, soils, mycology, 
with nservation, ethnobotany and paleobotany. Most, 
Wy not all, of these men either live there, or have lived 
idy 


th lenie Special features are very. artistic plates, in many 
reproduced from classical publications on 


authoy 
ks anim Pennell writes an interesting historical sketch in 


believegmhich one becomes quite well acquainted with botan1- 
urden'mal exploration and investigation up to 1850. Fos- 


landsimerg treats of the economic plants with references 
vovernamnd native names, classified as to general use, such 


tes, this fibers, insecticides, ete. Smith and Johnston in 


illy phytogeographie sketch do an admirable job 
ies if Mf telling you how the land’ lies in regard to the 
f largdliMecetation types. Popenoe presents an all-over pic- 
wre of the problems of tropical agriculture, includ- 
tablish those of agricultural education. 
ve wild There are selected lists of travel books of botanical 
United terest; an extremely interesting selected reference 
ng furMBst, technical as well as general, involving guides, 
and fomooks by Carleton Beals, science congress proceedings, 
Pilani damic’s deseription of Popenoe’s house in Antigua 
4 \anind a mine of other intriguing items. _ 
1€s a60@® Several chapters are devoted to such subjects as 
ight cricultural Scholarships and Interamerican Rela- 
Westetiions,” “Some of the Principal Latin-American Plant 
kience Periodicals,” “Cooperative Agricultural Re- 
derne#@-srch and Extension Stations in Latin America,” 
Qn the Location of Botanical Collections from Cen- 
recoil and South America,” “The Advantage of the 
ld Lil ropical Environment for Studies on the Species 
problem” and “Plant Breeding, Geneties and Cytol- 
orescy in Latin America.” 
school Every country from Mexico to Argentina is cov- 
panied, and most of the West Indian Islands are in- 
stratetuded. There are also treatments of the Falklands, 
palapagos and Juan Fernandez. Most of the articles 
tein English, but a number are written in Spanish, 
rench and Portuguese. 
The most thought-provoking article in the book is 
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Edited, introductory essay by the editor entitled “The 
mn PP Plant Scientist in the World’s Turmoils”—an essay, 
hom cuding the footnotes, which most scientists would 
ert a0, well to read carefully and meditatively. 

un One of the special features is subject to criticism, 


i™@@ven though the editor in a footnote takes the blame. 
teurisS refer to Dr. Lanjouw’s “The Location of Central 
roadlyg@nd South American Botanical Collections.” The ex- 
shed OM@M@lanation of the symbols used to designate the her- 
1s have ria does not oceur in this volume, which is unfor- 
ritativ@@iunate, but which ean be partly rectified by publishing 


nation M@uch a list in pamphlet form at a nominal cost. 
on at 
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A detuiled table of contents takes the place of a 
subject index. There are indices of personal names, 
plates and text illustrations. 

OrLAND E. WHITE 

THE BLANDY EXPERIMENTAL Farm, 

UNIVERSITY OF VIRGINIA 


ORGANIC CHEMISTRY 
The Characterization of Organic Compounds. By 
SamMuEL M. McEtvain, professor of chemistry, 
University of Wisconsin. ix+282 pp. 84x53 in. 
New York: The Macmillan Company. 1945. $3.40. 


Tue first important publication in this field was 
Mulliken’s “Identification of Pure Organie Com- 
pounds,” the initial volume of which appeared in 
1905, and the fourth in 1922. This work was received 
so favorably that the issue of certain of the volumes 
was quickly exhausted and they have since been prac- 
tically unobtainable. The first edition of Kamm’s 
“Qualitative Organic Analysis” was published in 
1922; and Staudinger’s “Anleitung zur organischen 


_ qualitativen Analyse” in 1923. Shriner and Fuson’s 


“Systematic Identification of Organic Compounds; a 
Laboratory Manual” came on the market in 1935, and 
in 1941 there appeared the “Identification of Pure 
Organie Compounds. Tables of Data on Selected 
Compounds of Order I,” by Huntress and Mulliken, 
which, in general purpose, plan and function, as well 
as in the basis of its primary classification, resembled 
its predecessor of similar title. In other respects, 
however, the two are quite different, so that this new 
compilation should not at all be regarded as a new 
or revised edition of the earlier “Mulliken,” but as 
an original contribution. The author of the book 
under review has adopted in the main the analytical 
treatment first advocated by Kamm, rather than that 
of the Mulliken volumes. 

Based upon the experience of twenty-two years’ 
teaching at the University of Wisconsin, with senior 
undergraduate and first-year graduate students from 
a great variety of American colleges and universities, 
its general purpose is to develop a systematic and 
comprehensive procedure for the identification of 
organic compounds and, in so doing, to bring home 
to the student the practical applications of the funda- 
mental principles of the science and the distinguish- 
ing characteristics of the various classes of organic 
compounds upon which is based the really wonderful 
systematic classification of the whole limitless domain 
of organic chemistry. 

It also provides an unrivaled opportunity for 
stimulating his interest in the subject and for passing 
on to him some of that inspiration and enthusiasm 
without which the teacher becomes merely a vox et 
praeterea nihil. 

The procedure, which is developed in detail, con- 
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sists of four main steps: (1) The determination of 
the physical properties and the establishment of the 
purity of the compound; (2) determination of the 
class (aldehydes, amines, acids, ete.) to which the 
compound belongs (by qualitative analysis, solubili- 
ties and class reactions); (3) location of the com- 
pound within a class or possibly homologous series 
of compounds; and (4) preparation of derivatives. 

Most, if not all, of our leading universities now 
offer such training as a third semester course and, 
in the opinion of the reviewer, it should always be 
required for admission to original research in organic 
chemistry. 

The text is lucid and concise, with numerous de- 
tailed experiments, illustrations, graphs, structural 
formulas and tables. The book is bound in dark 
green cloth, with gold lettering, and a red phenan- 
threne nucleus as a lead for the title. Type and 
presswork are excellent. It should be very helpful 
and is heartily recommended. 

Marston TAYLOR BoGert 

COLUMBIA UNIVERSITY 


PLASTICS 


The New Plastics. By Herpert R. Srmonps, M. H. 
BigELOW and JOSEPH V. SHERMAN. xii+320 pp. 
New York: D. Van Nostrand Company, Ine. 1945. 
$4.50. 


THE plastics industry has come a long way in the 
past five years—so far, in fact, that the authors of 
the book in question considered it fitting to prepare 
a semi-technical volume devoted almost exclusively to 
plastic materials, processes and uses which have been 
developed since 1940. 

There is little question of the timeliness of their 
effort. It is of the utmost importance to the plastics 
industry that its new materials, their war uses ful- 
filled, should not be allowed to fall into disuse and 
that new mass-production techniques should not give 
way to costlier methods for want of quantity demand. 
_ Almost all the regular books on plastics are forced, 
of necessity, to deal with such a variety of topics that 
only the mass-produced, established plastics and their 
processing methods can be discussed in any detail. 
Since most references to these books are made for the 
purpose of finding data on specific materials for more 
or less standard types of application, this is usually 
fairly satisfactory, but the lack of detailed data on 
new developments may lead to their being overlooked, 
even where they could give superior service. Of more 
significance, however, is the fact that lack of recent 
information may cause the producer of a new product 
to turn away from plastics because he can not find, 
among the standard materials, one which could suit 
his purpose. 
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* esses are discussed, with the inclusion of significant} 


The present book is by no means an encyclopediy of 
all that has been accomplished since 1940, but it js a 
excellent attempt to condense the more importay, 
information into one volume. After a brief reviey of 
the industry prior to 1940, the authors discuss, jy 
turn, the most recent developments (plastics such x 
polyethylene, nylon and the silicones) ; certain esta}, 
lished new materials, such as the melamine, ally] gj 
vinyl resins; and improvements in such substances x 
vinyl elastic molding materials and polystyrene. 

The new synthetic fibers, closely related to Plastic 
are then considered, with considerable emphasis oy 
nylon, Aralac and Vinyon. Other chapters deal wit, 
such new and important adhesives as Reanite nj 
Cycleweld cements; various new laminating materia 
such as glass-cloth laminates; such new application 
of wood and paper as Impreg, Compreg and methyl. 
lurea-treated wood; and the various synthetic rubbers, 
which are not discussed in any detail. 

Much has been heard in recent years about molding 
with electronic heating, and this and other new pro. 


economic data. New forms and coatings are cor. 
sidered in the last technical chapter, and the book i 
concluded with an all-too-brief chapter on plasti 
trends. 

To quote the jacket, “this book furnishes the mos 
complete information on the important advances mate 
during the last five years by the entire plastics in. 
dustry,” although it may not quite constitute a “con- 
prehensive manual of practical information on all the 
new developments in plastics.” The present reviewer 
has followed these developments with interest during 
the period covered by the book, however, and feel 
that this compact volume is a worth-while addition 10 
the bookshelf of every individual who has anything 10 
do with plastics, unless that person has available 4 
complete and indexed file of the recent literature. The 
style of writing is factual and clear, yet not too teel- 
nical for the interested layman to appreciate, at leas 
in part. 

B. H. We 
GULF RESEARCH & DEVELOPMENT COMPANY, 
PITTSBURGH, PA. 
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